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EXECUTIVE SUMMARY 

The Vineland Chemical site is a 54-acre manufacturing facility located in Cumberland County, 
New Jersey (NJ) (Figure ES-1). The facility was involved in the production of arsenical 
herbicides, fungicides, and biocides since 1949. Arsenical feedstock compounds were 
historically stored in unprotected piles that resulted in soil and groundwater contamination in the 
vicinity of the site. Runoff during storm events and the recharge of arsenic-bearing groundwater 
has contaminated the adjacent watershed, including soil, sediment, and surface waters of nearby 
waterways such as Blackwater Branch, Maurice River, and Union Lake (Figure ES-1). Four 
long-term, remedial phases at the site focus on source control, migration management, and 
cleanup of the rivers and Union Lake sediments, which was the subject of a Record of Decision 
(ROD) in 1989 (USEPA 1989). Two general areas of consideration for the study include public 
health and remedial actions. The current phase of remediation at the site involves removing the 
contaminated soils/sediments of the Blackwater Branch and the floodplain east of Mill Road and 
adjacent to the site. This excavation has the potential to stir up sediments and impact the 
waterways downstream. A monitoring program has been initiated that includes baseline (pre-
excavation) sampling, during excavation/construction sampling, and post-construction sampling 
to determine the status of exposure and impacts to human health exposure pathways. The first 
survey, the May 2006 Baseline Sampling, was conducted prior to the initiation of planned 
remedial excavation activities in the Blackwater Branch (EA 2006a). The second survey, the 
November 2006 Periodic Sampling, was conducted during excavation activities at the site. The 
third survey, the September 2007 Post Remedial Action Sampling, was conducted following the 
completion of excavation for remedial action activities. The fourth survey, Periodic Sampling — 
Spring 2009, was completed in May 2009; at that time remediation activity was occurring on the 
west side of Mill Road. The fifth survey, Periodic Sampling - Fall 2009, was conducted in 
November 2009; remediation activity was being completed on the west side of Mill Road and at 
the Route 55 area. The sixth survey, Periodic Sampling - Spring 2010, was conducted in April 
and May 2010. As with the Fall 2009 sampling, remediation activity was being completed on 
the west side of Mill Road and at the Route 55 area. 

This report presents the results of the sixth survey, Spring 2010 Periodic Sampling, that was 
conducted in April and May 2010. The Periodic Sampling was designed to identify, analyze, and 
evaluate die arsenic concentrations in sediments, soil, and surface water collected at ten locations 
in and near waterways located adjacent to the site following the Blackwater Branch excavation 
activities. The April/May 2010 sampling also included additional transect sampling at the five 
beach locations where recreational swimming occurs during the summer bathing season. EA 
Engineering, Science, and Technology, Inc. (EA) was contracted by the U.S. Army Corps of 
Engineers (USACE) - Philadelphia District to conduct sediment, soil, and surface water sampling 
at ten locations along Blackwater Branch, the Maurice River, and Union Lake. The arsenic 
concentration in each of the samples was measured by the U.S. Environmental Protection 
Agency (USEPA) Region II Laboratory located in Edison, New Jersey. The Uniform Federal 
Policy/Quality Assurance Project Plan (UFP/QAPP) for Vineland Chemical Superfund Site 
(USACE 2009) described the sampling and data-gathering methods for the project and followed 
guidance provided by the USACE Engineer Manual (EM) 200-1-3 Requirements for Preparation 
of Sampling and Analysis Plans (2001). 
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The following types of samples were collected and analyzed for arsenic during the Periodic 
Sampling - Spring 2010: 

• Surficial sediment samples (0-0.5 ft depth increment beneath the water/sediment 
interface) co-located with the surface water samples collected at either midstream (for the 
river reaches) or at greater than 200 ft from the shoreline (for the lake stations); 

• Surficial sediment nearshore (shore) samples (0-0.5 ft depth increment beneath the 
water/sediment interface) collected 2-10 ft below the waterline; 

• Surface water collected prior to sediment collection or disturbance at each site; 
• Surface water collected following agitation of sediment upstream from each sampling 

point; and 
• Beach soils collected approximately 6-10 ft above the waterline. 
• Additional sediment and water samples at five beach locations; two transects with five 

sediment samples and four water samples per transect at each location. 

Detected arsenic concentrations in surface water samples were compared to the USEPA Drinking 
Water Criterion for arsenic of 10 parts per billion (ppb or pg/L), and the results for detected 
arsenic concentrations in sediment and soil were compared to the Site Clean-up Level of 20 parts 
per million (ppm or mg/Kg) for arsenic in solids. The Site Clean-up Level of 20 ppm is based 
upon the New Jersey Residential Clean-up Standard for Arsenic. The surface water, soil, and 
sediment results for each station (excluding the additional beach sediment samples) from the 
Periodic Sampling - Spring 2010 were also compared to the May 2006 Baseline Sampling 
results (EA 2006a), November 2006 Periodic Sampling results (EA 2007), September 2007 Post 
Remedial Action Sampling results (EA 2008), Periodic Sampling - Spring 2009 results (EA 
2009), and Periodic Sampling - Fall 2009 results (EA 2010). Additionally, the surface water, 
soil, and sediment results from the Periodic Sampling - Spring 2010 beach stations were 
compared to historical arsenic data collected from five beach stations during the year 1992 and 
from 1994 through 1999. 

ES.1 ARSENIC RESULTS 

Figure ES-2 presents arsenic concentrations for each of the six sampling events: the May 2006 
Baseline Sampling, the November 2006 Periodic Sampling, the September 2007 Post Remedial 
Action Sampling, the Periodic Sampling - Spring 2009, the Periodic Sampling - Fall 2009, and 
the Periodic Sampling - Spring 2010. 

Overall, results of the Periodic Sampling - Spring 2010 indicated that arsenic concentrations in 
agitated water samples exceeded the 10 pg/L criterion at four of the eight sampling locations. 
The last sampling event, Periodic Sampling - Fall 2009, had exceedences in agitated water 
samples at three of nine locations. The highest concentration of arsenic in an agitated water 
sample for Spring 2010 was at Station 6 ("Bare A" Beach) with a value of 370 pg/L. 

In the previous May 2006 and November 2006 Sampling events, the two stations located 
immediately downstream of the Vineland site, Station 1 (West of Mill Rd.) and Station 2 (West 
of Rte. 55) had the highest concentrations of arsenic in sediment and had the greatest number of 
concentrations that exceeded the Site Clean-up Level of 20 mg/kg for arsenic (Figure 3-1). 
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Station 1 (West of Mill Road) was not sampled during the Periodic Sampling - Spring 2009, Fall 
2009, and Spring 2010 events due to excavation and remediation at that location by the United 
States Corps of Engineers-Philadelphia District (USACE-Philadelphia). The Blackwater 
Branch's stream flow was also diverted at this location to allow excavation activities to be 
completed. Station 2 (West of Route 55), located immediately downstream of the Vineland site, 
had the highest concentrations of arsenic in sediment for the Spring 2009 sampling and also had 
the greatest number of concentrations exceeding the Site Clean-up Level of 20 ppm for arsenic 
(Figure 3-1). Station 2 was not sampled during Periodic Sampling — Fall 2009 and Spring 2010 
due to excavation and remediation at the site; the Blackwater Branch was also diverted at this 
location. 

Two stations located downstream from Station 2 and upstream of Union Lake had arsenic 
concentrations in sediments and soils that exceeded the Site Clean-up Level of 20 mg/kg. 
Station 3 (Blackwater Branch confluence) had a concentration of 150 mg/Kg in the shore 
sediment and Station 6 ("BareA" Beach) had a concentration of 160 mg/Kg in the shore 
sediment and 120 mg/Kg in the in-stream sediment sample. 

Two stations located along Union Lake had arsenic concentrations in sediments that exceeded 
the Site Clean-up Level of 20 ppm. The shore sample at Station 8 (North End of Union Lake) 
haH an arsenic concentration of 110 mg/Kg and an arsenic concentration of 410 mg/Kg in the 
sediment sample. The sediment sample offshore from Union Lake Beach had arsenic detected at 
a concentration of 330 mg/Kg. These trends in Union Lake may be attributable to the proportion 
of fine silt/clays in the sediment samples; arsenic is strongly sorbed onto fine particulates, 
including silt (Bodek et. al 1988). The arsenic that originates from upstream sources may be 
transported downstream via particulates which settle out in the lake depositional areas. Previous 
reports for the site have stated that sediment in the Maurice River and Union Lake contains a 
high content of organic matter (USEPA 1999). Arsenic concentrations from the five beach 
locations [Station 4 (Alliance Beach), Station 5 (Almond Beach), Station 6 ("BareA" Beach), 
Station 9 (Union Lake Beach), and Station 10 (South End Union Lake Beach)] were either <1.1 
mg/Kg or below the analytical detection limit. 

Below Station 2 (West of Rte. 55), additional water flow from the Maurice River and other 
tributaries flowing into the Maurice River may transport arsenic that is bound to fine particulates 
further downstream. Previously in the May 2006 and November 2006 sampling events, arsenic 
concentrations in sediments, surface water, and beach soil did not exceed criteria at Station 4 
(Alliance Beach), Station 5 (Almond Beach), or Station 6 ("BareA" Beach). In September 2007, 
the first exceedence of applicable criteria occurred at Station 5 (Almond Beach) in the agitated 
water sample and at Station 6 ("BareA" Beach) in both a surface water sample and a nearshore 
(shore) sediment sample. During sampling in May 2009 the only samples to exceed the Site 
Clean-up Levels were the agitated water sample (Wat2) and the shore (sediment) samples at 
Station 6; the arsenic concentrations were 65 ug/L and 21 mg/kg, respectively. Periodic 
Sampling - Fall 2009 had criteria exceedences of agitated water at Station 7 (Sherman Avenue) 
and shore samples at Station 3 (Blackwater Branch confluence) and Station 6 ("BareA" Beach). 
The Periodic Sampling - Spring 2010 had an exceedance of 10 ppb for the agitated water 
sample at Station 6; shore and sediment samples at Station 6 exceeded the Site Clean-up Level of 
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20 ppm. Stations 4 and 5 did not exceed criterion for surface water, sediment, or beach samples 
in Spring 2010. 

Arsenic results for each sampling location and matrix (sediment, water, beach soil) are presented 
in Figure ES-2 and summarized as follows: 

Station 1 - West of Mill Rd (see Figure 3-11 
Station 1 was not sampled during the Spring 2010 effort due to excavation and remedial 
activities currently being conducted by USACE-Philadelphia. 

Station 2 - West of Rte 55 ("see Figure 3-U 
Station 2 was not sampled during the Spring 2010 effort due to excavation and remedial 
activities currently being conducted by USACE-Philadelphia. 

Station 3 - BWB & Maurice Confluence (see Figures 3-1 and 3-21 
Arsenic was detected above the USEPA Drinking Water Criterion of 10 ppb in the agitated water 
sample at a concentration of 58 pg/L. The shore sediment sample was detected at a 
concentration of 150 mg/Kg, 7.5 times above the Site Clean-up Level of 20 ppm. Arsenic was 
detected in the surficial mid-stream sediment sample at 3.1 mg/Kg. 

Station 4 - Alliance Beach (see Figures 3-1.3-2. and 3-81 
Arsenic was detected in the surficial mid-stream sediment sample at 2.0 mg/Kg and in the shore 
sediment sample at 0.84 mg/Kg. Arsenic was not detected in the non-agitated or agitated water 
samples. In the additional beach transects, none of the arsenic concentrations exceeded the Site 
Clean-up Level. Two of the agitated water samples exceeded the USEPA Drinking Water 
Criterion. 

Station 5 - Almond Beach (see Figures 3-1.3-3. and 3-91 
Arsenic was not detected in the surface water, shore, or beach samples. Arsenic was detected in 
the surficial mid-stream sediment sample at 1.2 mg/Kg. In the additional beach transects, arsenic 
was not detected in the surface water samples; arsenic detected in the sediment samples was 
below the Site Clean-up Level of 20 ppm. 

Station 6 - "BareA" Beach (see Figures 3-1.3-4, and 3-101 
Arsenic was detected in the non-agitated water sample (8.9 pg/L) and agitated water sample (370 
pg/L); the agitated water sample exceeded the USEPA Drinking Water Criterion of 10 ppb by a 
factor of 37. The sediment sample exceeded the Site-Clean up Level of 20 ppm by a factor of 6 
with an arsenic concentration of 120 mg/Kg. The shore sample had an arsenic concentration of 
160 mg/Kg exceeding the 20 ppm criterion by a factor of 8. Arsenic was not detected in the 
beach sample. The additional beach transect results had 8 of 10 sediment samples exceeding the 
Site Clean-up Level. Four agitated water samples at the additional beach transects exceeded the 
USEPA Drinking Water Criterion. 
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Station 7 - Sherman Ave, (see Figures 3-1 and 3-5) 
Arsenic was not detected in the non-agitated or agitated surface water samples. Arsenic was 
detected in the sediment sample (3.8 mg/Kg) and shore sample (3.7 mg/Kg); both were below 
the Site Clean-up Level of 20 ppm. 

Station 8 -North End of Union Lake (see Figures 3-1 and 3-61 
The agitated water sample exceeded the criterion of 10 ppb by a factor of 7.6 with an arsenic 
concentration of 76 pg/L. Arsenic was detected in both the sediment sample (410 mg/Kg) and 
shore sample (110 mg/Kg). The samples exceeded the Site Clean-up Level of 20 ppm by factors 
of 20.5 and 5.5, respectively. 

Station 9 - Union Lake Beach (see Figures 3-1. 3-7. and 3-11) 
The non-agitated surface water sample exceeded the criterion of 10 ppb by a factor of 1.4 with a 
concentration of 14 pg/L. The agitated water sample also exceeded the criterion of 10 ppb by a 
factor of 12 with an arsenic concentration of 120 pg/L. Arsenic was detected in the sediment 
sample at a concentration of 330 mg/Kg exceeding the 20 ppm criterion by a factor of 16.5. 
Arsenic was detected below the 20 ppm criterion in the shore sample with a concentration of 2.3 
mg/kg and in the beach sample with a concentration of 1.1 mg/Kg. In additional beach transects, 
arsenic was detected in all of the sediment samples but at concentrations lower than the Site 
Clean-up Level of 10 ppm. One agitated water sample, ULBT2-WAT2, exceeded the criterion 
of 10 ppb by a factor of 1.1 with an arsenic concentration of 11 pg/L. 

Station 10 - South End of Union Lake Beach (see Figures 3-1. 3-7 and 3-12) 
Arsenic was detected in the agitated water sample at a concentration of 14 ug/L; this exceeded 
the Drinking Water Criteria by a factor of 1.4. The sediment sample had an arsenic 
concentration of 9.8 mg/Kg and in the shore sample at a concentration of 1 mg/Kg; both samples 
were below the Site Clean-up Level of 20 ppm. Arsenic was not detected in the beach sample at 
this location. In additional beach transects, arsenic detected in sediment samples was below the 
criterion of 20 ppm. One agitated water sample, SULT2-WAT4, exceeded the criterion of 10 
ppb by a factor of 1.1 with an arsenic concentration of 11 pg/L. 

ES.2 COMPARISONS TO HISTORICAL ARSENIC DATA 

During 1992 and from 1994 through 1999, surface water, soil, and sediment samples were 
collected in the vicinity of and downstream of the Vineland site at beach stations for arsenic 
analyses (USEPA/ERTC 1999). Data were collected from five beach locations including 
Alliance Beach (Station 4), Almond Beach (Station 5), "BareA" Beach (Station 6), Union Lake 
Beach (Station 9), and South End Union Lake Beach (Station 10). These data were compared to 
the May 2006 Baseline Sampling, the November 2006 Periodic Sampling, the September 2007 
Post Remedial Action Sampling, the Periodic Sampling - Spring 2009 (May 2009), the Periodic 
Sampling - Fall 2009 (November 2009), and the Periodic Sampling - Spring 2010 (April/May) 
for surface water, beach soils, and surficial sediment arsenic concentrations. 

Surface Water Data 
Throughout the period of 1992 and 1994-1999, arsenic concentrations in surface waters at 
Station 4 (Alliance Beach), Station 5 (Almond Beach), and Station 6 ("BareA" Beach) were 
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variable and substantially exceeded the current USEPA Drinking Water Criterion of 10 ppb. 
Arsenic concentrations in surface waters at Station 9 (Union Lake Beach) slightly declined from 
1996 (above criterion) through 1999 (below criterion). The arsenic concentration in surface 
water at Station 10 (South End of Union Lake Beach) was above the criterion in both 1998 and 
1999. Surface water data from samples collected in both May 2006 and November 2006 
indicated that arsenic was not detected in the non-agitated surface waters at each of these five 
previously sampled locations (Stations 4, 5, 6, 9, and 10). At Station 10 (South End of Union 
Lake Beach) in May 2006, arsenic in the agitated water sample was equivalent to the USEPA 
Drinking Criterion. However, in September 2007, there were several exceedences of the arsenic 
criterion in surface water. The majority of these exceedences corresponded to agitated water 
samples. During the May 2009 sampling, only two agitated samples exceeded the arsenic 
criterion. The exceedences were found at Station 6 and Station 10. November 2009 sampling 
resulted in two agitated water samples that exceeded the arsenic criterion; Station 9 had an 
arsenic concentration of 1,100 pg/L and Station 10 had a concentration of 19 pg/L. Samples 
collected in April 2010 had four exceedances of the Drinking Water Criterion. One of the 
exceedances was at Station 9 in the non-agitated sample (14 pg/L). The remaining three 
exceedances were in agitated samples at Stations 6, 9, and 10. The November 2009 arsenic 
concentration of 1,100 pg/L in an agitated surface water sample at Station 9 was the highest 
concentration measured between 1992 and 2010. 

Beach Soil Data 
None of the beach soil samples collected in 1992, 1994 through 1999, and 2006 exceeded the 
Site Clean-up Level of 20 ppm for arsenic at Station 4 (Alliance Beach), Station 5 (Almond 
Beach), Station 6 ("BareA" Beach), Station 9 (Union Lake Beach), and Station 10 (South End of 
Union Lake Beach). Detected concentrations in May 2006, November 2006, September 2007, 
May 2009, November 2009, and April 2010 were either comparable to or lower than those 
previously reported for each of the five stations. None of the 2006, 2007, 2009, and 2010 
samples exceeded the Site Clean-up Level of 20 ppm. 

Surface Sediment Data 
Throughout the period of 1992 and 1994-1999, arsenic concentrations were below the Site 
Clean-up Level of 20 ppm at each of the five stations, with the exception of Station 6 ("BareA" 
Beach) in 1998. Results from samples collected between May 2006 and November 2009 
indicated that arsenic concentrations in surficial sediment (collected greater than 200 ft from the 
shoreline) at Station 9 (Union Lake Beach) and Station 10 (South End of Union Lake Beach) 
were substantially higher than concentrations previously reported in 1992 and 1994-1999. The 
data from May 2006 to May 2009 show a slight decrease in arsenic concentrations for each 
successive sampling event. Results from November 2009 indicate an increase in arsenic 
concentration at Station 9 and Station 10 compared to May 2009 results. Surface sediment 
collected in April 2010 showed an increase in arsenic concentrations at Station 6 ("Bare A" 
Beach) compared to November 2009 results. Arsenic concentrations in surficial sediment at 
Station 9 were equivalent to results in November 2009. 
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1. INTRODUCTION 

This report presents results from an arsenic survey in the vicinity of Vineland Chemical 
Company Superfund Site in Cumberland County, New Jersey (NJ) that was conducted for 7 
locations from 6 through 8 April 2010 and one location (Sherman Avenue) on 19 May 2010 in 
accordance with the Uniform Federal Policy/Quality Assurance Project Plan (UFP/QAPP) for 
Vineland Chemical Superfund Site (USACE 2009). Additional sediment samples were collected 
at the five beach locations during the April sampling period. Two transects were sampled at 
each beach location with five sediment samples collected at each transect for a total of 50 beach 
sediment samples. In addition, water samples were collected at the end points of each transect. 
These data will be used to document the arsenic concentrations in nearby waterways that have 
been impacted by previous operations of the site following the remediation activities. Results for 
soils and sediments will be compared to the Site Clean-up Level of 20 parts per million (ppm or 
mg/Kg) and results for surface water will be compared to the U.S. Environmental Protection 
Agency (USEPA) Drinking Water Criterion of 10 parts per billion (ppb or pg/L) for the 
protection of human health. These data (referred to as the Periodic Sampling - Spring 2010) 
represent the sixth sampling and monitoring event that was planned to assess the potential 
impacts of remedial activities at the site. 

1.1 PROJECT BACKGROUND 

Previous studies have shown that the Vineland Chemical Company Superfund Site (site) has 
arsenic contamination in the soils, sediments, and ground water. The site manufactured arsenic-
based herbicides from 1950 to 1994 on a 54-acre site in a residential and industrial area of the 
City of Vineland, NJ. The site is located adjacent and upstream from nearby waterways that 
include the Blackwater Branch, Maurice River, and Union Lake (Figure 1-1). The soil, 
sediment, and water of these waterbodies have been impacted by the operations of the site. 
Beginning in 1982, and in response to State actions, the Vineland Chemical Company instituted 
some cleanup actions and modified the production process. The site clean-up is being addressed 
in two stages, including immediate actions and long-term remedial phases. Four long-term, 
remedial phases will focus on source control, migration management, and cleanup of the rivers 
and Union Lake sediments, which was the subject of a Record of Decision (ROD) in 1989 
(USEPA 1989). The current phase of remediation at the site involves removing the 
contaminated soils/sediments of the Blackwater Branch and the floodplain west of Mill Road to 
west of the Maurice River Parkway. This excavation has the potential to stir up sediments and 
impact the waterways downstream. Therefore, baseline (pre-excavation), during excavation, and 
post-remedial action sampling/monitoring is required. 

Two general areas of consideration for the study include public health and remedial actions. The 
monitoring and sampling program is being completed to determine the status of exposure and 
impacts to human health exposure pathways. Results from sampling efforts will determine the 
extent of contamination in the surrounding areas prior to excavation activities, during excavation, 
and post-excavation. The first survey, the May 2006 Baseline Sampling (EA 2006a), was 
conducted prior to the initiation of planned remedial excavation activities in the Blackwater 
Branch. The second survey, the November 2006 Periodic Sampling (EA 2007), was conducted 
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during excavation activities at the site. The third survey, the September 2007 Post Remedial 
Action Sampling, was conducted following the completion of excavation for remedial action 
activities east of Mill Road and adjacent to the site. The fourth survey, the Periodic Sampling -
Spring 2009, was conducted during excavation for remedial action activities west of Mill Road 
to Route 55. The fifth survey, the Periodic Sampling - Fall 2009, and sixth survey, the Periodic 
Sampling - Spring 2010, were conducted during excavation for remedial action activities west of 
Mill Road to west of the Maurice River Parkway. 

A three year period of monitoring and sampling will be implemented at the completion of 
Operational Unit #1 remediation activities. This will determine the impacts of remedial activities 
including removal of contaminated soil and sediments and pump and treat groundwater program 
to facilitate evaluation of further remedial action in the river areas and Union Lake. 

1.2 PROJECT LOCATION 

The Vineland Chemical site is a 54-acre manufacturing facility located in Vineland, Cumberland 
County, NJ (Figure 1-1). The site is located in south-central NJ, approximately 40 miles from 
Wilmington, Delaware and approximately 35 miles from Atlantic City, NJ. The facility was 
involved in the production of arsenical herbicides, fungicides, and biocides since 1949. 
Arsenical feedstock compounds were historically stored in unprotected piles. This resulted in 
soil and groundwater contamination in the vicinity of the site. Runoff during storm events and 
the recharge of arsenic-bearing groundwater has contaminated the adjacent watershed, including 
nearby waterways such as Blackwater Branch, Maurice River, and Union Lake. 

1.3 PROJECT PURPOSE AND OBJECTIVES 

Determination of arsenic concentrations in the sediments, soil, and surface water in the vicinity 
of the site is necessary in order to provide information about the environmental conditions at the 
site during and following the Blackwater Branch excavation activities to assess potential human 
exposure to arsenic and to document the extent of contamination. This sampling and monitoring 
effort, the Periodic Sampling - Spring 2010, documents the levels of arsenic concentrations in 
the sediment, soil, and surface water during the excavation process, and compares current (April 
and May 2010) arsenic concentrations to the May 2006 Baseline Sampling (EA 2006a), the 
November 2006 Periodic Sampling (EA 2007), the September 2007 Post Remedial Action 
Sampling (EA 2008), the Periodic Sampling - Spring 2009 (EA 2009), the Periodic Sampling -
Fall 2009 (EA 2010), and the historic (1992 and 1994 through 1999) arsenic concentrations at 
the site. Additional sediment collected at the beach locations will be analyzed independently of 
the previous sampling efforts. 

The Periodic Sampling - Spring 2010 program consisted of the following tasks: 

• Sediment, soil, and surface water sample collection at 8 locations; 

• Sediment sample collection at 5 beach locations with 2 transects per beach location 
consisting of 5 sediment samples per transect; 
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• Surface water sample collection at the endpoints of each additional beach transect; 

• Analytical testing of sediment, soil, and surface water samples for arsenic concentrations; 

• Data report preparation and submittal. 

1.4 EXPERIMENTAL DESIGN 

The executing agency for this project is the U.S. Army Corps of Engineers (USACE), North 
Atlantic Division, Philadelphia District. This investigation was designed to identify, analyze, 
and evaluate the arsenic concentrations in sediments, soil, and surface water collected at ten 
locations in and near waterways located adjacent to the site. Previous sampling activities 
documented arsenic concentrations at 10 locations, but two locations that were previously 
sampled (West of Mill Road and West of Route 55) were not sampled in the Spring 2010 
because the stream areas where these stations were previously located were realigned/re-routed 
as part of the ongoing remedial activity. EA Engineering, Science, and Technology, Inc. (EA) 
was contracted by the USACE - Philadelphia District to conduct sediment, soil, and surface 
water sampling at eight locations along Blackwater Branch, the Maurice River, and Union Lake. 
Arsenic concentrations in each of the samples were measured by the USEPA Region II 
Laboratory located in Edison, NJ. The Uniform Federal Policy/Quality Assurance Project Plan 
(UFP/QAPP) (USACE 2009) described the sampling and data-gathering methods for the project 
and followed guidance provided by the USACE Engineer Manual (EM) 200-1-3 Requirements 
for Preparation of Sampling and Analysis Plans (2001). 

1.5 REPORT ORGANIZATION 

This report contains a comprehensive summary of field activities and the results of the sediment, 
soil and surface water analyses. Field sampling techniques and analytical methodologies for 
arsenic analyses are provided in Chapter 2 and results of the arsenic analyses are provided 
in Chapter 3. A summary of findings and a comparison to historical data is provided in Chapter 
4. References cited are provided in Chapter 5. Appendix A presents the analytical results and 
accompanying Chain-of-Custody (COC) forms from the arsenic analyses; Appendix B provides 
a copy of the field logbook; and Appendix C presents the historical arsenic data results from the 
years 1992 and from 1994 through 1999. 
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2. METHODOLOGY 

This Periodic Sampling - Spring 2010 event was carried out in accordance with the Uniform 
Federal Policy/Quality Assurance Project Plan (UFP/QAPP) (USACE 2009). Collection of the 
surface water, soil, and sediment quality samples was completed on 6, 7, and 8 April 2010; due 
to high spring river flow, sampling at Sherman Avenue (Station 7) was not completed until 19 
May 2010. 

Table 2-1 summarizes the sampling requirements for the Periodic Sampling - Spring 2010. Two 
surface water samples (the first representing a non-agitated surface water sample and the second 
representing an agitated surface water sample) were collected from each of eight stations (16 
total surface water samples). In addition, one surficial sediment sample was collected from mid­
stream (or 200 ft from offshore at lake locations) at each of eight stations, one nearshore (shore) 
sediment sample was collected from each of eight stations, and one beach soil sample was 
collected from each of five stations. Each sediment, soil, and surface water sample (non-agitated 
and agitated) was analyzed for total arsenic concentrations. Previous sampling efforts included 
sediment, soil, and surface water samples at two locations: West of Mill Road and West of 
Route 55. Due to remediation activities at these locations, the Blackwater Branch was re-aligned 
and sediment and soil material was excavated. No samples were taken at these locations for the 
Spring 2010 sampling effort. 

Table 2-5 summarizes the sampling requirements for ten additional beach transects that were 
collected concurrently with Periodic Sampling - Spring 2010. Two transects were established at 
each of the five beach locations. Sediment samples were collected at five locations along each 
transect and surface water samples (non-agitated and agitated) were collected at the endpoints of 
each transect. 

2.1 SAMPLING OBJECTIVES 

The Periodic Sampling - Spring 2010 effort included surficial sediment sampling, non-agitated 
and agitated surface water sampling, nearshore (shore) sediment sampling, and beach soil 
sampling. Table 2-1 provides the sampling locations and number of samples collected as part of 
the Spring 2010 sampling event for the project. Table 2-2 provides the sampling locations, 
coordinates of the sampling efforts, and sample identification. The overall objectives of the field 
sampling were to: 

• Collect two surface water samples (non-agitated and agitated) of the water column (mid­
stream and mid-depth) at each of 8 locations for arsenic analysis; 

• Collect one shallow sediment sample (0-0.5 ft depth increment beneath the surface 
water/sediment interface) at 8 locations at either mid-stream (for upper sampling 
locations approx. 2-3 ft from shoreline) or greater than 200 ft from the shoreline (lake 
sampling locations) for arsenic analysis; 
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• Collect one shallow, nearshore (shore) sediment sample (0-0.5 ft depth increment beneath 
the surface water/sediment interface) at 8 locations approximately 2-10 ft below the 
waterline for arsenic analysis; 

• Collect one beach soil sample at five locations approximately 6-10 ft above waterline for 
arsenic analysis; 

• Collect and transfer sediment, soil, and surface water samples to appropriate, laboratory-
prepared containers and preserve/hold samples for analysis according to protocols that 
ensure sample integrity; 

• Measure and record in situ water quality information (temperature, conductivity, salinity, 
dissolved oxygen, and pH) at each surface water sampling location; 

• Submit equipment blanks, duplicates, and matrix spike/matrix spike duplicates for 
analytical testing; and 

• Complete appropriate COC documentation. 

The additional beach transect sampling consisted of the following: 

• Conduct sediment sampling at two transects per beach location for a total of 10 transects ; 

• Collect five shallow sediment samples (0-0.5 ft depth increment beneath the surface 
water/sediment interface) at each transect. 

• Collect 2 surface water samples (non-agitated and agitated). 

• Collect and transfer sediment, soil, and surface water samples to appropriate, laboratory-
prepared containers and preserve/hold samples for analysis according to protocols that 
ensure sample integrity; 

• Submit equipment blanks, duplicates, and matrix spike/matrix spike duplicates for 
analytical testing; and 

• Complete appropriate COC documentation. 

2.2 SAMPLING LOCATION DETERMINATION 

Sampling locations for Periodic Sampling - Spring 2010 were provided by USACE-Philadelphia 
District and correspond to locations that were sampled in previous investigations (USEPA/ERTC 
1999, EA 2006a, EA 2007, EA 2008). Sampling locations and northing and easting coordinates 
[NJ State Plane North American Datum 1983 (NAD83)] are provided in Table 2-2. Positioning 
in the field was determined using a Trimble ProXR Differential Global Positioning System 
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(DGPS), which utilizes the United States Coast Guard Differential Beacon System to obtain sub-
meter accuracy. Sample locations and a brief description are included below: 

Samnlfl T noatinn: Description of Sampling Location: 

1) West of Mill Rd 
Along Blackwater Branch, immediately downstream of site; 
not sampled for Fall 2009 due to realignment of Blackwater 
Branch and excavation of soil and sediment. 

2) West of Rte 55 
Along Blackwater Branch, further downstream of site; not 
sampled for Fall 2009 due to realignment of Blackwater 
Branch and excavation of soil and sediment. 

3) BWB & Maurice Confluence At the Blackwater Branch and Maurice River confluence 

4) Alliance Beach 
Privately owned and located along the Maurice River and 
upstream of Almond Beach 

5) Almond Beach 
Along the Maurice River, publicly maintained beach area, 
approximatelv 100-150 ft long 

6) "BareA" Beach 
Along the Maurice River, downstream of Almond Beach, 
unmaintained public day-use area 

7) Sherman Ave. Along the Maurice River, at the Sherman Avenue Bridge 

8) North End of Union Lake In the northern section of Union Lake 

9) Union Lake Beach 
Privately maintained beach area, downstream of site (access 
at Union Lake Sailing and Tennis Club) 

10) South End Union Lake Beach In the southern section of Union Lake, north of the spillway 

Sampling locations for the additional beach transects were determined in the field by EA 
personnel; sample spacing along the transects was dependent upon water depth at the time of 
sampling. Sample location coordinates, water depths, and sample distances offshore are 
provided in Table 3-3. 

2.3 SAMPLE VOLUME REQUIREMENTS 

The sample volume requirements are detailed in Table 2-1 for arsenic analyses. Arsenic analysis 
of sediments and beach soils required 250 grams of sediment per sample. Surface water samples 
required 250 milliliters (ml) per sample for arsenic analysis. For arsenic analyses, a total (not 
including field duplicates, matrix spike, and matrix spike duplicates) of eight sediment samples, 
eight shore samples, and five beach soil samples were collected for the Periodic Sampling -
Spring 2010 effort. For arsenic analyses, 16 surface water samples (not including field 
duplicates, equipment blanks, matrix spike, and matrix spike duplicates) were collected. Fifty 
sediment samples and 40 surface water samples were collected for the additional beach transects 
(Table 2-5). 
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2.4 IN SITU WATER QUALITY MEASUREMENTS 

Water quality measurements were recorded in situ at each of the eight stations using a YSI water 
quality probe. Measurements were recorded at the same locations where surface water samples 
were collected for chemical analysis (mid-stream/mid-depth of the water column). The 
following parameters were recorded in the field log book: 

• Sampling location number 
• Sampling data and time 
• Station depth 
• Weather conditions 
• Water temperature [degrees (°) Celsius] 
• Conductivity (mS/cm) 
• pH 
• Dissolved oxygen [milligrams per liter (mg/L)] 

A summary of the water quality data is provided in Table 2-3. Copies of the field logbook are 
provided in Appendix B. 

2.5 SAMPLE COLLECTION, STORAGE, AND TRANSPORT 

During sample collection samples were kept on ice in insulated coolers. Upon completion of 
sample collection, samples were shipped via overnight delivery to the USEPA Region II, 
Division of Environmental Science and Assessment (DESA) Laboratory in Edison, NJ for 
arsenic analyses. Samples were shipped on ice and maintained at 4° Celsius. COCs 
accompanied the samples and documented the dates and times of sample collections for arsenic 
analyses are included in Appendix A. Samples were received at the DESA laboratory on 9 April 
and 19 May 2010 (Sherman Avenue samples) for arsenic analyses and the samples were booked 
and logged through the Field and Analytical Services Teaming Advisory Committee (FASTAC) 
process. 

2.5.1 Surface Water Samples 

For the Periodic Sampling - Spring 2010 surface water samples were collected from eight 
locations along Blackwater Branch, the Maurice River and Union Lake for arsenic analysis. At 
each location, one surface water sample was collected as a mid-stream, mid-water column 
sample prior to any disturbance of bottom sediment (non-agitated). The second surface water 
sample was collected at the same location as above after disturbance of the bottom sediment 
(agitated). This agitated surface water sample was used to simulate potential human exposure to 
arsenic contaminated surface water with suspended sediment during recreational contact (i.e., 
beach use, wading, and swimming). 

For the additional beach transect sampling, surface water samples were collected at each transect 
endpoint. The first location was the sampling point farthest offshore; the second location was the 
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sampling point at the edge of the water near shore. Two surface water samples (non-agitated and 
agitated) were collected at each point. 

The agitated surface water sample was conducted by wading in the water in a region 0-10 ft 
upstream of the sampling location for approximately 30 seconds. The "disturbed" surface water 
sample was collected from mid-depth of the water column immediately following the 
disturbance of the bottom sediments. 

Surface water samples were collected using an ISCO peristaltic pump with dedicated Tygon 
tubing. Surface water samples were transferred directly to pre-cleaned 250 ml plastic bottles 
preserved with nitric acid. Samples were kept on ice and maintained at 4° Celsius. 

2.5.2 Shallow Sediment Samples 

Two types of shallow sediment samples were collected for the Periodic Sampling - Spring 2010 
effort, including in-stream and nearshore (shore) sediment samples for arsenic analysis. Shallow 
sediment samples were also collected at 50 locations for the additional beach transect sampling. 
The shallow sediment samples were collected using a decontaminated stainless-steel Ponar grab 
sampler. Samples were homogenized in the field using stainless steel bowls and spoons 
immediately following sample collection. The homogenized sediment samples were then 
transferred directly to 4 ounce glass jars; samples were kept on ice and maintained at 4 Celsius. 
The stainless steel bowls and spoons were decontaminated following the process described in 
Section 2.6. 

2.5.2.1 In-Stream Sediment Samples 

In-stream sediment samples were collected from eight locations along Blackwater Branch, the 
Maurice River and Union Lake. Sediment samples were co-located with surface water samples. 
The shallow sediment samples were collected from the 0-0.5 ft depth increment beneath the 
surface water/sediment interface. These samples were collected at either midstream (river 
locations) or at a distance of greater than 200 ft from the shoreline (lake locations). 

2.5.2.2 Nearshore (Shore) Sediment Samples 

Nearshore (shore) sediment samples were collected from eight locations along Blackwater 
Branch, the Maurice River and Union Lake 2-10 ft feet below the waterline. Similar to the 
shallow sediment sample collection, the shore sediment sample was collected from the 0-0.5 ft 
depth increment beneath the surface water/sediment interface and used to simulate potential 
human exposure to arsenic contaminated sediment during recreational activities/recreational 
contact (i.e., beach wading, playing in shallow near shore water, a special concern regarding 
children). 

2.5.3 Beach Soils 

Beach soils were sampled from five locations along the Maurice River and Union Lake for 
arsenic analysis. Figure 2-1 provides the location of the beach sampling points. Sampling points 
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were located at Station 4 (Alliance Beach), Station 5 (Almond Beach), Station 6 ("BareA" 
Beach), Station 9 (Union Lake Beach), and Station 10 (South End Union Lake Beach). 

Samples were collected at the closest shore area adjacent to sediment sampling locations and 
approximately 6-10 ft above the waterline using a stainless steel spoon/shovel. A grab surface 
soil sample from a depth of 0-0.5 ft was collected and transferred to a stainless steel bowl and 
homogenized with a stainless steel spoon. The homogenized sediment samples were then 
transferred directly to a 4 ounce glass jar; samples were kept on ice and maintained at 4° Celsius. 
The stainless steel shovel, bowls, and spoons were decontaminated following the process 
described in Section 2.6. 

2.5.4 Additional Beach Transect Sediment Samples 

Sediment samples were collected along 2 transects at each beach location (Alliance, Almond, 
Bare "A", Union Lake Beach, and South End of Union Lake Beach) for a total of 10 transects. 
The shallow sediment samples were collected from the 0-0.5 ft depth increment beneath the 
surface water/sediment interface using a stainless-steel Ponar grab sampler. Five sediment 
samples were collected along each transect; samples were spaced evenly along each transect. 
The transect lengths varied at each beach according to water depths. A total of 50 sediment 
samples were collected for the additional beach transect sampling effort. 

Section 2.5.1 details collection of non-agitated and agitated surface water samples at the 
additional beach transects. A total of 40 surface water samples were collected (20 non-agitated 
and 20 agitated surface water samples). 

2.5.5 Equipment Blanks 

Equipment blanks were collected to determine the extent of contamination, if any, from the 
sampling equipment used as part of the project. A total of four equipment blanks (Tables 2-1 
and 2-4) were collected for the Periodic Sampling - Spring 2010 event, which included the 
following: 

• One blank per sampling day (three samples collected) for shallow sediment 
sampling/beach sampling equipment (i.e., grab sampler) and, 

• One blank per sampling event/phase (one sample collected) for dedicated surface water 
collection equipment (i.e., water pump tubing). 

Equipment blanks were collected by pouring deionized water, which is provided by EA's 
Ecotoxicology Laboratory, over sampling equipment that was decontaminated using the 
procedure outlined in Section 2.6. The rinsate water was placed in laboratory-prepared 
containers, submitted to the analytical laboratory, and tested for the same chemical parameters as 
the sediments and site water. Equipment blanks were sent with the surface water, sediment, and 
beach soil samples to the USEPA Region IIDESA laboratory for arsenic analyses. 
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2.5.6 Field Duplicates 

Field duplicate samples were collected simultaneously from the same sampling locations as 
sediment and surface water samples and are used as measures of matrix homogeneity and 
sampling precision (Table 2-4 for Periodic Sampling — Spring 2010 and Table 2-5 for additional 
beach transects). Field duplicates were collected at a rate of 10% per sample matrix. For the 
Periodic Sampling a total of five duplicate samples were collected as individual co-located 
samples and were homogenized separately. Three field duplicate samples were collected at 
random locations for sediment and two field duplicate samples were collected at random 
locations for surface water. For the additional beach transects, four duplicate surface water 
samples and five duplicate sediment samples were collected. 

2.5.7 Matrix Spike / Matrix Spike Duplicate Samples 

A matrix spike (MS) is a field sample to which a known amount of analyte is added before 
sample preparation and analysis to evaluate the potential effects of matrix interference. Analyte 
concentrations in the spiked and unspiked sample are used to calculate percent recovery as a 
measure of matrix interference. A matrix spike duplicate (MSD) is a duplicate of the MS 
sample. MS/MSD samples were collected at a rate of 10% per sample matrix. Additional 
volumes of sediment and surface water were collected for the Periodic Sampling - Spring 2010 
at random locations and included three sets of MS/MSD for sediment and soil samples and one 
set of MS/MSD for surface water samples (Tables 2-1 and 2-4). The additional beach transects 
included four sets of MS/MSD for surface water samples and five sets of MS/MSD for sediment 
samples (Table 2-6). 

2.6 EQUIPMENT DECONTAMINATION PROCEDURES 

Equipment that came into direct contact with sediment and beach soil during sampling was 
decontaminated prior to deployment in the field to minimize cross-contamination. This included 
the stainless-steel Ponar, stainless steel spoons, and processing equipment (spoons, knives, 
bowls, extruder, etc.). While performing the decontamination procedure, phthalate-free nitrile 
gloves were used to prevent phthalate contamination of the sampling equipment or the samples. 

The decontamination procedure is described below: 

• Rinse equipment using site water 

• Rinse with distilled or de-ionized water 

• Rinse with 1 percent nitric acid (HNO3) 

• Rinse with distilled or de-ionized water 

Waste liquids were contained during decontamination procedures and transferred to EA's facility 
in Sparks, Maryland, for disposal. 
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2.7 SAMPLE CHAIN-OF-CUSTODY AND DOCUMENTATION 

2.7.1 Field Logbook 

Field notes were recorded in a permanently bound, dedicated field logbook. A log of sampling 
activities and station locations were recorded in the log in indelible ink. Personnel names, local 
weather conditions, and other applicable field sampling program information were also recorded. 

Sample location coordinates, approximate water depth, and weather conditions at each sampling 
location were recorded. In addition, water quality was measured and recorded at each station 
using an electronic water quality monitoring instrument. Information was recorded in indelible 
ink. Copies of the project logbook are provided in Appendix B. 

2.7.2 Sample Identification 

A sample numbering system was utilized for the sediment, soil, and surface water samples for 
Periodic Sampling - Spring 2010. The sample numbering system provided communication 
between the sample processing operation and the laboratory performing the desired analyses. 
Surface water, shallow sediment, and beach soil samples were identified by site name, sample 
type, and date of collection. See table below for sample identification by locations: 

Sample Location: 
3) BWB & Maurice Confluence 
4) Alliance Beach 
5) Almond Beach 
6) "BareA" Beach 
7) Sherman Ave. 
8) North End of Union Lake 
9) Union Lake Beach 

Sample Identification: 
BWB-
Alliance-
Almond-
BA-
Sherman-
NUL-
ULB-

10) South End Union Lake Beach SUL-

The following sample descriptors were then used to denote sample types: 

• Shore - shallow sediment collected within 2-10 ft below the waterline; 
• Sed - shallow sediment co-located with the surface water sample; 
• Watl - surface water sample collected prior to sediment and/or core collection; 
• Wat2 - surface water sample collected after sediment and/or core collection (following 

agitation and disturbance of the sediments); 
• Beach - beach soil collected at the closest area adjacent to sediment sampling locations 

(approximately 6-10 ft above the waterline). 

For example, sample BWB-Shore-cfate (MMDDYY) indicated a shallow sediment sample 
collected within 2 feet of the shoreline at the station located at the confluence of the Blackwater 
Branch and Maurice River. Each sample name was then followed with a date consisting of day, 
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month, anH year of sample collection to enable differentiation between future sampling and 
monitoring events that will be scheduled at the site as part of the remediation activities. 

The sample numbering system for the additional beach transects used the same sample location 
descriptor for each of the five beach areas. Two transects were sampled at each beach with five 
locations at each transect for sediment samples. Four surface water samples were collected per 
transect; two pre-agitated and two post-agitated samples were collected. One set of pre- and 
post-agitated samples was taken at the sampling location farthest offshore and one set of pre- and 
post-agitated samples was taken at the location closest to shore. Following is an example of the 
sample identification used for sediment samples: 

SULT1-1 

Where SUL denotes the beach location (South End of Union Lake), T1 denotes the first transect, 
and -1 denotes the sample farthest offshore. The sample taken closest to shore ended in -5. The 
second transect at the same beach was labeled with "T2" and followed the same numbering 
procedure. 

For the additional beach transect pre- and post-agitated surface water samples, the sample 
descriptors used the same transect numbering scheme; the last digit was replaced with WAT1, 
WAT2, WAT3, or WAT4. Surface water samples ending in WAT1 and WAT2 were the 
samples taken farthest offshore and WAT1 was the pre-agitated sample and WAT2 was the post-
agitated. Surface water samples ending in WAT3 and WAT4 were taken at the location on the 
transects closest to shore; WAT3 denoted pre-agitated surface water and WAT4 indicated post-
agitated surface water. 

Field Duplicate surface water and sediment samples were submitted to the laboratory as blind 
duplicates. The site name and collection date were not designated as part of the sample 
identifier. Duplicate samples were designated with an identifier (i.e., DUP) and number (i.e., 1, 
2, 3, etc.). For example, DUP-1 was designated as the first duplicate sample collected from a 
random station. DUP-2 was then designated as the next (or second) duplicate sample collected 
from a separate random station. Locations where duplicate samples were collected and the 
corresponding sample ID were recorded in the field logbook for future cross-referencing with 
sample laboratory results. The cross-referenced sampling locations for the field duplicates are 
included in Table 2-4. 

MS/MSD sediment, soil, and surface water samples were designated with identifiers added after 
the site names and sample type. For example, BA-Beach-MS-cfctte indicated a matrix spike beach 
soil sample from the station located at "BA" Beach. The following descriptors were used for 
matrix spike and matrix spike duplicate samples: 

• MS - matrix spike sample 
• MSD - matrix spike duplicate 

Equipment blanks were identified by type of blank, number of each type, and date (Table 2-4). 
For example, PBlank-02-date represented the second rinsate blank for the Ponar grab sampler 
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and bowls and spoons used for shallow sediment sampling. The following descriptors were used 
to denote equipment blanks: 

• PBlank - Ponar grab sampler and bowls/spoons for shallow sediment samples 
• TTBlank - dedicated tygon tubing blank for surface water sampling 

2.7.3 Sample Documentation 

2.7.3.1 Sample Labels 

Both the individual sediment cores and the processed sediment were labeled. Sample containers 
for the processed sediment and surface water samples were labeled with the following 
information: 

• Client name 
• Project number 
• Sample ID 
• Station location 
• Date and time of collection 
• Sampler's initials 
• Type of analyses required 

2.7.3.2 Chain-of-Custody Records 

Sediment, soil, and surface water samples collected in the field and at EA's processing facility 
were documented on a COC form. This COC accompanied the samples to the analytical and 
geotechnical laboratories. The COC indicated the date and time of sample collection and was 
signed by appropriate personnel. Copies of the COCs that accompanied the analytical testing for 
arsenic are provided in Appendix A. 

2.7.4 Documentation Procedures 

Documentation was initialed by the author and dated. Corrections to documentation were made 
with a single line through the error with the author's initials and date. 

2.8 ANALYTICAL METHODS 

Analytical testing for arsenic was conducted by the USEPA Region IIDESA Laboratory Branch 
located in Edison, NJ. 

2.8.1 Analytical Methods, Laboratory Quality Control, and Detection Limits 

Samples obtained during the Periodic Sampling - Spring 2010 were analyzed for total arsenic 
using extraction procedure DESA SOP C-l 16 and analysis procedure DESA SOP C-109. Table 
2-1 summarizes analytical information (total number of samples, QA/QC samples, sample 
volumes, sample holding times, and preservatives) for the project. The target detection limits 
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(TDL)/screening values and laboratory reporting limits (RL) for arsenic in the surface water and 
soils were as follows: 

Matrix 
Target Detection Limit (TDL) 

/ 
Screening Value for Arsenic 

Laboratory Reporting 
Limit (RL) for Arsenic 

Extraction/Analysis 
Procedure 

Water 10 ppb (USEPA Drinking Water 
Criterion) 

8 pg/L (ppb) DESA SOP C-116 
and SOP C-109 

Solid 20 ppm (Site Clean-up Level)* 0.73 to 0.8 mg/Kg (ppm) DESA SOP C-116 
and SOP C-109 

*The Site Clean-up Level of 20 ppm is based upon the New Jersey Residential Clean-up Standard for Arsenic. 

Copies of the USEPA Region II DESA Laboratory Branch SOPs for sample digestion and for 
analysis of metals are provided in Appendix C, as well as laboratory Quality Control (QC) and 
Quality Assurance (QA) procedures. 

2.8.2 Data Validation and Electronic Data Deliverables 

Data validation was conducted by the USEPA Region II DESA laboratory for the arsenic 
analyses A data quality and usability statement was not provided by DESA for the analytical 
results. Data are usable for the intended purpose except where noted by the USEPA data 
validation qualifiers. 
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Figure 2-1. Sampling Locations in Vicinity of Vineland Chemical Superfund Site, April/May 2010 



TABLE 2-1. SUMMARY OF SEDIMENT, SOIL, AND WATER SAMPLES COLLECTED IN VICINITY OF VINELAND CHEMICAL SUPERFUND 
SITE, APRIL/MAY 2010 

VINELAND PERIODIC SAMPLING - SPRING 2010 

Sample Location (Name) Sample Date 
Tvne and Number of Samples 

Sample Location (Name) Sample Date Sediment (sed) Water (watl/wat2) Beach (beach) Shore (shore) Sample Location (Name) Sample Date 
Arsenic Arsenic Arsenic Arsenic 

1) West of Mill Rd (MILL) Not sampled 0 0 - 0 
2) West of Rte 55 (R55) Not sampled 0 0 - 0 
3) BWB & Maurice Confluence (BWB) 4/7/2010 1 2 - 1 
4) Alliance Bead! (ALLIANCE) 4/7/2010 1 2 1 1 
S) Almond Beach (ALMOND) 4/7/2010 1+DUP 2+DUP+MS, MSD 1+MS. MSD 1+DUP 
6) "BareA" Beach (BA) 4/7/2010 1 2+DUP 1 + MS. MSD 1 

5/19/2010 1 2 - 1 
4/8/2010 1 2 - 1 

4/6.4/8/2010 1 2 1 + MS. MSD 1 
10) South End Union Lake Beach (SUL) 4/6.4/8/2010 1 2 1+DUP 1 
NUMBER OF SAMPLES 8 16 5 8 
NUMBER OF QC SAMPLES _ 1 4 7 1 

TOTAL NUMBER OF SAMPLES - 9 20 12 9 
Arsenic Samples: Sediment Water Beach Shore 

1 x250e 1x250 ml 1 x 250 e 1 x 250 s 
6 months 6 months 6 months 6 months 

4°C HNOJ to DH <2.4°C 4°C 4°C 
USEPA DBSA SOP C-l 16/0109 USEPA DESA SOP C*t 16/0109 USEPA DESA SOP Ol 16/0109 USEPA DESA SOP Ol 16/0109 

NOTE! 
QC sample duplicates were collected and analyzed for each media at a rate of approximately 10% per sample matrix per analysis per sample event. 
Sediment/soil equipment blanks31 blank each per day for beach soil and sediment 
Aqueous equipment blank = 1 blank total for dedicated water pump/tubing 
Rlirnk Rqnmment Samples 151 Collected for Arsenic: 
PBLANK-01,02,03: Bowls and spoons used for beach sampling 
TTBLANK-01: Ponar grab sampler and bowls/spoons for shallow sediment samples 



TABLE 2-2. COORDINATES FOR WATER, SOIL, AND SEDIMENT SAMPLES 
COLLECTED IN VICINITY OF VINELAND CHEMICAL SUPERFUND SITE 

APRIL/MAY 2010 

VINELAND PERIODIC SAMPLING - SPRING 2010 

Sample Location Sample Identification | Northing (ft)* | Easting (ft)* 
1) West of Mill Rd 

No sampling at location in April/May 2010 due to remedial activity. 

2) West of Rte 55 
No sampling at location in April/May 2010 due to remedial activity. 

3) BWB & Maurice Confluence BWB-SED 244849.1 329104.7 3) BWB & Maurice Confluence 
BWB-WAT1,2 244849.1 329104.7 

3) BWB & Maurice Confluence 

BWB-SHORE 244879.9 329129.9 
4) Alliance Beach ALLIANCE-SED 243399.9 328587.8 4) Alliance Beach 

ALLIANCE-WAT 1,2 243933.9 328587.8 
4) Alliance Beach 

ALLIANCE-SHORE 243945.0 328576.0 

4) Alliance Beach 

ALLIANCE-BEACH 243966.0 328540.6 
5) Almond Beach ALMOND-SED 241838.0 329512.0 5) Almond Beach 

ALMOND-WAT1,2 241838.0 329512.0 
5) Almond Beach 

ALMOND-SHORE 241835.6 329541.4 

5) Almond Beach 

ALMOND-BEACH 241844.9 329555.8 
6) "BareA" Beach BA-SED 238008.1 330366.5 6) "BareA" Beach 

BA-WAT1,2 238008.1 330366.5 
6) "BareA" Beach 

BA-SHORE 238004.7 330376.0 

6) "BareA" Beach 

BA-BEACH 238012.4 330401.9 
7) Sherman Ave. SHERMAN-SED 224398.4 330555.7 7) Sherman Ave. 

SHERMAN-WAT1,2 224398.4 330555.7 
7) Sherman Ave. 

SHERMAN-SHORE 224387.0 330561.7 
8) North End of Union Lake NUL-SED 219637.5 331304.8 8) North End of Union Lake 

NUL-WAT1,2 219637.5 331304.8 
8) North End of Union Lake 

NUL-SHORE 219649.1 331334.7 
9) Union Lake Beach ULB-SED 210487.8 335160.0 9) Union Lake Beach 

ULB-WAT1,2 210487.8 335160.0 
9) Union Lake Beach 

ULB-BEACH 210341.6 335388.5 

9) Union Lake Beach 

ULB-SHORE 210332.5 335336.4 
10) South End Union Lake Beach SUL-SED 208729.7 336396.6 10) South End Union Lake Beach 

SUL-WAT1,2 208729.7 336396.6 
10) South End Union Lake Beach 

SUL-SHORE 208754.9 336534.5 

10) South End Union Lake Beach 

SUL-BEACH 208760.3 336561.7 
•Coordinates are in New Jersey State Plane (ft), NAD 83 



TABLE 2-3. IN SITU WATER QUALITY MEASUREMENTS COLLECTED IN VICINITY OF VINELAND 
CHEMICAL SUPERFUND SITE: MAY 1999* THROUGH MAY 2010 

VINELAND PERIODIC SAMPLING • SPRING 1010 

Sample Location Date and Time of S-mpI- Sample Depth 
Water 

Temperature Salinity 
(ppt) 

Dbaolved 
Oxygen 
(mz/Ll 

pH Conductivity 
(mS/cm) 

3) BWB & Maurice Confluence 4/7/20101600 Surface 213 0.05 9.9 63 am 
4/7/20101632 21.1 0.05 103 63 0.111 

5) Almond Beach 4/7/20101206 Surface 19.7 0.05 8.4 63 0.110 
4/7/20100917 18.8 0.05 6.2 63 0.110 
5/19/2010 1008 Surface 13.8 0.06 7.5 6.2 0.099 
4/8/2010 0941 19.4 0.06 63 6.5 0.133 
4/6/20101400 19.6 0.05 9.7 6.6 0.100 

10) South End ofUmon Lake Beach 4/6/2010 1635 Surface 19.8 0.05 9.6 6.4 0.101 

3) BWB & Maurice Confluence 11/18/09 1320 Surface 10.1 0.11 103 73 ai7i 
11/18/091401 Surface 10.3 0.12 10.7 73 a 175 
11/18/09 1515 Surface 10.4 0.11 10.6 7.1 0.171 
11/18/091613 10.5 0.11 10.8 7.0 0.170 
11/18/09 1702 11.2 0.13 10.6 73 ai97 

8) North End of Union Lake 11/19/09 0834 Surface U.I 012 103 7.6 0.190 
11/19/090918 Surface 11.1 0.12 10.9 73 0.179 

1 rn Smith find of UmOD T ale* Reach 11/19/090955 11.1 0.12 10.9 7.4 0.179 

2) West of Rte 55 5/18/091110 Surface 14.9 0.07 13.4 6.0 0.117 
5/18/091335 Surface 16.1 0.06 12.8 6.4 0397 
5/18/091241 16.0 0.06 13.9 63 0.096 
5/18/09 1459 Surface 16.7 O06 8.6 63 0.097 
VI8/091603 Surface 16.9 0.06 12.6 6.4 0.098 
VI8/091653 Surface 173 0.07 73 6.4 am 
V19/09 0857 Surface 14.0 0.08 113 6.4 0.122 
5/19/090940 Surface 183 O06 7.6 6.9 0.112 

101 South Pud nfllniim Lake Beach 5/19/091017 Surface It,7 0.06 7.0 6.8 0.112 

11 West of Mill Rd 9/10/07 1730 Surface 223 0.06 8.9 7.6 0.121 

21 West of Rte 35 9/11/070943 Surface 18.8 0.09 83 8.0 0.195 
9/11/071200 Surface 22.7 0.06 7.4 7.7 ai38 
9/11/071404 Surface 22.9 0.07 73 73 0.140 
9/11/07 1538 Surfece 22.8 O07 7.4 73 ai40 

9/10/2007 1420 Surface 233 O07 8.1 7.8 aiso 
9/10/07 1530 Surfece 22.7 O09 7.4 7.2 0.193 
9/12/071121 20.3 0.08 73 7.7 0.176 
9/12/071214 Surface 253 0.07 7.0 7.6 0.159 

in) Smith find nfllninn 1 air*H*atii 9/12/20071447 Surface 253 0.07 73 0.160 

1) West of Mill Rd 11/02/06 0855 Surfece 12.9 0.04 5.4 6.7 0.073 

2  ̂West of Rte 55 11/02/060940 12.8 0.05 7.6 63 0.089 
11/02/06 1047 Surfece 123 0.04 73 6.1 0.068 
11/02/061144 123 0.04 7.9 63 0.069 
11/01/061655 13.0 0.04 5.5 6.0 0.070 

6>"BareA" Beach 11/01/061600 119 0.04 5.6 6.3 0.071 
11/01/061443 Surface 13.1 036 5.8 7.0 O106 

g) North End of Union Lake 11/01/06 1140. Surfece 123 0.06 63 6.7 0.092 
11/01/061230 Surfece 113 0.06 6.4 7.7 0.087 

10) South nfllnhm T ale*. Rouh 11/01/06 1300 Surface 119 0.06 6.8 83 0.093 

1) West of Mill Rd 5/23/060840* 117 0.08 9.8 7.1 ai37 
2) West of Rte 55 5/23/061808* 17.4 0.08 10.2 6.9 0.145 

5/25/060849* 17 0.05 8.8 73 0.098 
5/23/061340* Surface 17 0.07 9.9 6.9 0126 
5/23/061453* Surface 17.6 0.07 103 6.9 0.123 
5/23/061535* Surfece 17.7 0.05 10.1 6.8 aioi 
5/23/061710* Surfece 17.7 0.08 93 7.1 0.148 
5/24/061157* Surfece 15.8 037 10.0 6.9 0.116 
5/24/061318* Surfece 19 0.06 10.1 73 0.117 

101 South End of Union Lake Beach 5/24/06 1642* Surfece 20 036 103 7.7 0.111 

1 V1999** 1 unknown | 15.1 0.0 8.9 63 | 0.079 
5/1999** 133 0.0 8.7 6.4 0.077 

61 "BareA" Beach V1999** 1 nnlmnum 1 14.6 0.0 9.7 5.8 0.079 1
 j 

2
 1 VI999** 1 unknown 1 16.9 0.0 9.7 5.7 1 0.091 

101 South End of Union Lake Beach 1 VI999** 1 unknown 1 15.3 0.0 9.4 5.9 1 0.093 

••May 1999 data were referenced from (USEPA /ERTC 1999) cilatkm 



TABLE 2-4. DUPLICATE, EQUIPMENT BLANK, AND MATRIX SPIKE SAMPLES COLLECTED IN VICINITY 
OF VINELAND CHEMICAL SUPERFUND SITE, APRIL 2010 

VINELAND PERIODIC SAMPLING - SPRING 2010 

Sample Location 
Station ID 

Date Collected Matrix Sample Location Sample ID 
Duplicate Cross-

Referenced Station 
Date Collected Matrix 

Field Duplicate 

DUP-1 Almond-Shore 4/7/2010 Sediment 

Field Duplicate 
DUP-2 Almond-Sed 4/7/2010 Sediment 

Field Duplicate DUP-3 SUL-Beach 4/6/2010 Sediment Field Duplicate 
DUP-4 BA-Wat2 4/7/2010 Aaueous 

Field Duplicate 

DUP-5 Almond-Wat2 4/7/2010 Aqueous 

Equipment Blank 

PBIank-01 N/A 4/6/2010 Aaueous 

Equipment Blank PBlank-02 N/A 4/7/2010 Aqueous 
Equipment Blank PBlank-03 N/A 4/8/2010 Aqueous Equipment Blank 

TTBlank N/A 4/7/2010 Aqueous 

Matrix Spikes (MS) and Matrix Spike Duplicates (MSD) 

Almond-Wat 1 -MS N/A 4/7/2010 Aqueous 

Matrix Spikes (MS) and Matrix Spike Duplicates (MSD) 

Almond-Watl -MSD N/A 4/7/2010 Aqueous 

Matrix Spikes (MS) and Matrix Spike Duplicates (MSD) 

BA-Beach-MS N/A 4/7/2010 Sediment 

Matrix Spikes (MS) and Matrix Spike Duplicates (MSD) BA-Beach-MSD N/A 4/7/2010 Sediment 
Matrix Spikes (MS) and Matrix Spike Duplicates (MSD) ULB-Beach-MS N/A 4/6/2010 Sediment Matrix Spikes (MS) and Matrix Spike Duplicates (MSD) 

ULB-Beach-MSD N/A 4/6/2010 Sediment 
Matrix Spikes (MS) and Matrix Spike Duplicates (MSD) 

Almond-Beach-MS N/A 4/7/2010 Sediment 

Matrix Spikes (MS) and Matrix Spike Duplicates (MSD) 

Almond-Beach-MSD N/A 4/7/2010 Sediment 



TABLE 2-5. COORDINATES AND LOCATION INFORMATION FOR SEDIMENT AND WATER 
SAMPLES COLLECTED AT ADDITIONAL BEACH TRANSECTS, VINELAND CHEMICAL 

SUPERFUND SITE, APRIL 2010 

Water Depth Approximate Distance 
Sample Location Sample ID Northing* Easting* (ft) Offshore (ft) 

ALLIANCET1-1 243960.7 328590.1 3 38 
ALLIANCET1-2 243962.9 328581.5 2.5 28.5 
AIXIANCET1-3 243966.4 328574.0 1.9 19 
ALLIANCET1-4 243970.7 328568.0 2.3 9.5 
ALLIANCET1-5 243976.4 328557.6 0 0 
ALUANCET1-WAT1 243960.7 328590.1 3 38 
ALLIANCET1-WAT2 243960.7 328590.1 3 38 
ALLIANCET1-WAT3 243976.4 328557.6 0 0 

4) Alliance Beach ALLIANCET1-WAT4 243976.4 328557.6 0 0 4) Alliance Beach ALLIANCET2-1 243915.0 328574.8 3 35 
ALLIANCET2-2 243917.5 328568.5 2.75 26 
ALLIANCET2-3 243919.6 328560.3 2.4 17 
ALLIANCET2-4 243922.4 328553.2 1.6 8 
ALLIANCET2-5 243925.9 328544.3 0 0 
ALUANCET2-WAT1 243915.0 328574.8 3 35 
ALLIANCET2-WAT2 243915.0 328574.8 3 35 
ALLIANCET2-WAT3 243925.9 328544.3 0 0 
ALIIANCET2-WAT4 243925.9 328544.3 0 0 
ALMONDT1-1 241832.4 3295083 2.7 so 
ALMONDT1-2 241833.1 3295183 2.4 38 
ALMONDT1-3 241837.0 329525.1 2.4 26 
ALMONDT1-4 241838.7 329534.8 2.3 14 
ALMONDT1-5 241837.3 329552.5 0 0 
ALMONDT1-WAT1 241832.4 3295083 2.7 50 
ALMONDT1-WAT2 241832.4 329508.3 2.7 50 
ALMONDT1-WAT3 241837.3 3295523 0 0 
ALMONDT1-WAT4 241837.3 329552.5 0 0 

S) Almond Beach ALMONDT2-1 241884.6 329524.8 3.3 26 
ALMONDT2-2 241882.1 329531.4 2.65 19.5 
ALMONDT2-3 241885.8 329537.0 2.2 13 
ALMONDT2-4 241884.0 329544.5 1.5 6.5 
ALMONDT2-5 241889.4 3295503 0 0 
ALMONDT2-WAT1 241884.6 329524.8 3.3 26 
ALMONDT2-WAT2 241884.6 329524.8 3.3 26 
ALMONDT2-WAT3 241889.4 329550.5 0 0 
ALMONDT2-WAT4 241889.4 329550.5 0 0 
BAT1-1 237978.5 330371.4 3 19 
BAT1-2 237979.3 330372.8 2.5 14.5 
BAT1-3 237978.8 330375.5 22 10 
BAT1-4 237980.1 330380.8 2.2 5.5 
BAT1-5 237979.1 330387.7 0.6 0 
BAT1-WAT1 237978.5 330371.4 3 19 
BAT1-WAT2 237978.5 330371.4 3 19 
BAT1-WAT3 237979.1 330387.7 0.6 0 

6) "Bare A" Beach BAT1-WAT4 237979.1 330387.7 0.6 0 6) "Bare A" Beach 
BAT2-1 238001.7 330370.2 3.6 20 
BAT2-2 238007J 330372.3 2.6 15 
BAT2-3 238007.5 330376.3 2.5 10 
BAT2-4 238007.2 330381.1 1.7 5 
BAT2-5 238011.1 330382.7 0.7 0 
BAT2-WAT1 238001.7 330370.2 3.6 20 
BAT2-WAT2 238001.7 330370.2 3.6 20 
BAT2-WAT3 238011.1 330382.7 0.7 0 
BAT2-WAT4 238011.1 330382.7 0.7 0 



TABLE 2-5. (CONTINUED) 

Water Depth Approximate Distance 
Sample Location Sample ID Northing* Easting* (ft) Offshore (ft) 

ULBT1-1 210370.1 335317.9 2.7 66 
ULBT1-2 210338.9 335323.7 2.65 53 
ULBT1-3 210351.6 335336.3 2.4 40 
ULBT1-4 210342.9 335343.9 1.9 27 
ULBT1-5 210316.3 335357.1 0 0 
ULBT1-WAT1 210370.1 335317.9 2.7 66 
ULBT1-WAT2 210370.1 335317.9 2.7 66 
ULBT1-WAT3 210316.3 335357.1 0 0 

9) Union Lake Beach ULBT1-WAT4 210316.3 335357.1 0 0 
9) Union Lake Beach ULBT2-1 210436.6 335363.1 2.8 51 

ULBT2-2 210427.5 335372.5 2.5 38 
ULBT2-3 210415.9 335380.4 2.1 25 
ULBT2-4 210403.1 335390.5 1.9 12 
ULBT2-5 210383.4 335410.9 0.6 0 
ULBT2-WAT1 210436.6 335363.1 2.8 51 
ULBT2-WAT2 210436.6 335363.1 2.8 51 
ULBT2-WAT3 210383.4 335410.9 0.6 0 
ULBT2-WAT4 210383.4 335410.9 0.6 0 
SULT1-1 208789.3 336509.1 3 42 
SULT1-2 208791.4 336516.9 2.5 32 
SULT1-3 208791.4 336525.6 1.9 22 
SULT1-4 208794.8 336534.5 12 12 
SULT1-5 208795.8 336546.6 0 0 
SULT1-WAT1 208789.3 336509.1 3 42 
SULT1-WAT2 208789.3 336509.1 3 42 
SULT1-WAT3 208795.8 336546.6 0 0 

10) South End Union SULT1-WAT4 208795.8 336546.6 0 0 
Lake Beach SULT2-1 208872.1 336488.9 2.9 41 

SULT2-2 208872.9 336497.0 23 32 
SULT2-3 208873.4 336503.5 1.9 23 
SULT2-4 208874.9 336516.1 1.4 14 
SULT2-5 208873.5 336530.1 0.4 0 
SULT2-WAT1 208872.1 336488.9 2.9 41 
SULT2-WAT2 208872.1 336488.9 2.9 41 
SULT2-WAT3 208873.5 336530.1 0.4 0 
SULT2-WAT4 208873.5 336530.1 0.4 0 

* - coordinates are in New Jersey State Plane (ft), NAD83 



TABLE 2-6. SUMMARY OF SEDIMENT AND WATER SAMPLES COLLECTED AT 
ADDITIONAL BEACH TRANSECTS, VINELAND CHEMICAL SUPERFUND SITE, APRIL 2010 

Sample Location (Name) Sample Date 
Type and Number of Samples 

Sample Location (Name) Sample Date Sediment Water (watl/wat2/wat3/wat4)* Sample Location (Name) Sample Date 
Arsenic Arsenic 

4) Alliance Beach (ALLIANCE) 11/18/2009 10 + 2 DUP+2 MS, 2 MSD 8 + 2 DUP+2 MS, 2 MSD 
S) Almond Beach (ALMOND) 11/18/2009 10 + 2 DUP+2 MS, 2 MSD 8+2 DUP+2 MS.  2  MSD 
6) "BareA" Beach (BA) 11/18/2009 10 + DUP+MS, MSD 8 
9) Union Lake Beach (ULB) 11/19/2009 10 8 
10) South End Union Lake Beach (SUL) 11/19/2009 10 8 
NUMBER OF SAMPLES - 50 40 
NUMBER OF QC SAMPLES - 10 12 
TOTAL NUMBER OF SAMPLES - 60 52 

Arsenic Samples: Sediment Water 
Sample Volume 1  x250 g  1x250 ml  
Holding Time 6 months 6 months 

Preservative/Temperature 4°C HNOJ to pH <2,4°C 
Extraction/Analysis Methodologies USEPA DESA SOP C-l 16/C-109 USEPA DESA SOP C-L 16/C-109 

NOTE: 
QC sample duplicates were collected and analyzed for each media at a rate of approximately 10% per sample matrix per analysis per sample event. 
* - Watl and Wat3 represent pre-agitated water samples; Wat2 and Wat4 represent post-agitated water samples 



3. RESULTS 

The Periodic Sampling - Spring 2010 results for each station and sampling matrix are presented 
in Figure 3-1. Arsenic results by individual station locations are presented in Figures 3-2 
through 3-7. Results for the additional beach transects are presented in Figures 3-5 to 3-9. 
Detected arsenic concentrations in surface water samples were compared to the USEPA Drinking 
Water Criterion for arsenic of 10 parts per billion (ppb or pg/L), and the results for detected 
arsenic concentrations in sediment and soil were compared to the Site Clean-up Level of 20 parts 
per million (ppm or mg/Kg). The Site Clean-up Level of 20 ppm is based upon the New Jersey 
Residential Clean-up Standard for Arsenic. The laboratory report and the accompanying COC 
forms are provided in Appendix A. 

3.1 WATER 

3.1.1 In Situ Water Quality 

Water quality measurements were recorded in situ at each of the eight locations where surface 
water samples were collected for chemical analysis (mid-stream/mid-depth of the water column) 
(Table 2-3). Table 2-3 also includes in situ water quality data collected during the November 
2009 (EA 2010), May 2009 (EA 2009), September 2007 (EA 2008), November 2006 (EA 2007), 
May 2006 (EA 2006a), and May 1999 (USEPA/ERTC 1999) field collections at the site for 
comparison. The in situ water quality results were within the expected range of parameters for a 
freshwater system in New Jersey. Water temperature ranged from 13.8 to 21.2 degrees Celsius, 
salinity ranged from 0.05 to 0.06 parts per thousand (ppt), dissolved oxygen ranged from 6.2 to 
10.3 mg per liter (mg/L), pH ranged from 6.2 to 6.6, and conductivity ranged from 0.099 to 
0.111 mS/cm. 

3.1.2 Surface Water (Periodic Sampling - Spring 2010) 

Surface water samples were collected from eight locations along Blackwater Branch, the 
Maurice River, and Union Lake (Figures 3-1 through 3-7). At each location, one surface water 
sample was collected prior to any disturbance of bottom sediment (referred to as sample one -
Watl) and the second surface water sample was collected at the same location as above after 
disturbance of the bottom sediment (referred to as sample two - Wat2), intended to simulate 
potential human exposure to arsenic during recreational contact. Therefore, a total of 16 surface 
water samples were collected from eight locations in the vicinity of the site. Six of the 16 
surface water samples analyzed had detected concentrations of arsenic that were above the 10 
ppb (pg/L) USEPA Drinking Water Criterion for arsenic. Five of the exceedences occurred in 
the agitated surface water samples, with arsenic concentrations of 58 pg/L at Station 3 
(Blackwater Branch confluence), 370 pg/L at Station 6 ("Bare A" Beach), 76 pg/L at Station 8 
(North End of Union Lake), 120 pg/L at Station 9 (Union Lake Beach), and 14 pg/L at Station 
10 (South End of Union Lake). The non-agitated sample (Watl) at Station 9 (Union Lake 
Beach) had an arsenic concentration of 14 pg/L which exceeded the USEPA Drinking Water 
Criterion for arsenic. Station 6 had a detected concentration of arsenic below the 10 ppb USEPA 
Drinking Water Criterion in the non-agitated (Watl) samples. The remaining stations did not 
have detected concentrations of arsenic (Table 3-1). The agitated surface water field duplicate 
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tglfftn at Station 6 had an exceedance with an arsenic concentration of 590 pg/L. The second 
agitated surface water field duplicate taken at Station 5 (Almond Beach) had a non-detect of 
arsenic (Table 3-1). 

3.1.3 Surface Water (Additional Beach Transects) 

Surface water was collected from five beach locations consisting of two transects per beach. At 
each transect surface water with sample names ending in WAT1 and WAT2 was collected at the 
sampling location located farthest offshore; a second set of surface water samples, with sample 
names ending in WAT3 and WAT4, was collected at the sampling location located near the 
shoreline. Sample names ending with WAT1 and WAT3 refer to non-agitated samples; sample 
name ending with WAT2 and WAT4 were agitated samples. Table 3-3 and Figures 3-5 to 3-9 
present the results of sampling. 

A total of 40 surface water samples were collected for the additional beach transect sampling 
effort. Arsenic was detected in eight of the 40 samples; all detected concentrations were in 
agitated samples. Arsenic concentrations in the eight samples exceeded the USEPA Drinking 
Water Criterion of 10 ppb. The samples with arsenic detections included Station 4 (Alliance 
Beach), Station 6 ("Bare A" Beach), Station 9 (Union Lake Beach), and Station 10 (South End of 
Union Lake). Detected arsenic concentrations ranged from 11 pg/L to 150 pg/L; four of the 
eight exceedances occurred at Station 6. None of the non-agitated surface water samples had any 
detected arsenic. 

3.2 SEDIMENT AND SOIL 

3.2.1 Shallow Sediment (Periodic Sampling - Spring 2010) 

Two types of shallow and nearshore (shore) sediment samples were collected, including in-
stream and nearshore (shore) sediment samples (Figures 3-2 through 3-7). The results are 
presented in the following paragraphs and Table 3-2. The shallow sediment samples were 
intended to simulate potential human exposure to arsenic contaminated sediment during 
recreational contact (i.e., beach wading, playing in shallow near shore water, a special concern 
regarding children). 

3.2.1.1 In-Stream Sediment 

In-stream sediment samples (0-0.5 ft depth increment beneath the surface water/sediment 
interface) were collected from eight locations along Blackwater Branch, the Maurice River, and 
Union Lake (Figures 3-1 through 3-7). Arsenic was detected in the shallow sediment samples at 
each of the eight locations, ranging from 1.2 mg/Kg to 410 mg/Kg (Table 3-2). At three 
locations, in-stream arsenic concentrations in sediment exceeded the Site Clean-up Level of 20 
ppm (mg/Kg): Station 6 ("Bare A" Beach) (120 mg/Kg), Station 8 (North End of Union Lake 
Beach) (410 mg/Kg), and Station 9 (Union Lake Beach) (330 mg/Kg). 
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3.2.1.2 Nearshore (Shore) Sediment 

Nearshore (shore) sediment samples were collected from eight locations along Blackwater 
Branch, the Maurice River and Union Lake, 2-10 ft below the waterline, representing the 0-0.5 ft 
depth increment beneath the surface water/sediment interface (Figures 3-1 through 3-7). Arsenic 
was detected in seven of the eight shore sediment samples, ranging from 0.84 mg/Kg to 160 
mg/Kg (Table 3-2). At three locations, nearshore arsenic concentrations in sediment exceeded 
the Site Clean-up Level of 20 ppm for arsenic in solids. Arsenic exceeded the 20 ppm criterion 
at Station 3 (Blackwater Branch confluence) (150 mg/Kg), Station 6 ("BareA" Beach) (160 
mg/Kg), and Station 8 (North End of Union Lake) (110 mg/Kg). Arsenic was not detected in 
shore sediment at Station 5 (Almond Beach). 

3.2.2 Beach Soils 

Beach soils were sampled from a total of five locations along the Maurice River and Union Lake 
(Figures 3-2, 3-3, 3-4, and 3-7). Arsenic was only detected at three of the five beach locations; 
none of the detected concentrations exceeded the Site Clean-up Level of 20 ppm for arsenic in 
solids (Table 3-2). Arsenic was not detected in beach soils at Station 5 (Almond Beach) and 
Station 6 ("Bare A" Beach). 

3.2.3 Sediment (Additional Beach Transects) 

Table 3-4 and Figures 3-5 to 3-9 show the results of sediment sampling at the five beach 
locations. Two transects were sampled at each beach location. Five sediment samples were 
collected at each transect for a total of 50 additional beach transect sediment samples. Of the 50 
sediment samples collected, arsenic was detected in 42 samples. Arsenic was detected at 
concentrations below the Site Clean-up Level of 20 ppm in 34 samples. Eight samples had 
arsenic detected at concentrations above the Site Clean-up Level of 20 ppm; arsenic 
concentrations exceeding 20 ppm ranged from 26 mg/Kg to 450 mg/Kg. All of the samples 
exceeding 20 ppm were located at Station 6 ("Bare A" Beach). 

3 J QA/QC RESULTS (Periodic Sampling - Spring 2010) 

The results for the QA/QC samples, including equipment blanks and field duplicates are 
provided in Tables 3-1 and 3-2, respectively, and are discussed in the following subsections. 

3.3.1 Equipment Blanks 

Arsenic was not detected at concentrations above the Method Detection Limit (MDL - 8 pg/L) in 
any of the equipment blanks (Table 3-1). Therefore, it is unlikely that any contamination can be 
attributed to sampling equipment or collection and handling. 

3 .3.2 Field Duplicates 

Field duplicate samples were collected simultaneously from the same sampling locations as 
sediment and surface water samples. 
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Relative percent differences (RPD) were calculated for field duplicate samples that had detected 
concentrations of arsenic. Following the protocol defined in Worksheet 12 of the UFP/QAPP 
(USACE 2009), the RPD was calculated for DUP-2 and DUP-4. RPDs were not calculated for 
duplicates and co-located samples with non-detect results. According to the UFP/QAPP 
(USACE 2009), the measurement performance criterion for sediment samples and aqueous 
samples was 25% RPD (QAPP Worksheets 12-1 and 12-2). 

The RPD was for DUP-2 was less than 25%. The RPD for DUP-4 was 45.8% which was out of 
compliance with the measurement performance criteria. The difference in arsenic concentrations 
between DUP-4 and BA-WAT2 is due to the variability in collecting agitated surface water 
samples (manually disturbing the sediment to simulate potential human exposure) thus resulting 
in a RPD value above the 25% performance criterion. 

Tvne of 
Samnle Duplicate # / Result Matching Sampling ID / 

Result 

RPD for 
detected 
analvtes 

Sediment DUP-1/(U) Almond-Shore (U) NC 
Sediment DUP-2/(1.0 mg/Kg) Almond-Sed (1.2 mg/Kg) 18.2% 
Sediment DUP-3/(U) SUL-Beach (0.53 mg/Kg) NC 
Aqueous DUP-4/(590 gg/L) BA-Wat2 (370 pg/L) 45.8% 
Aqueous DUP-5/(U) Almond-Wat2 ((U) NC 

U = non-detected arsenic concentration 
NC = not calculated due to non-detected results 

3 J J MS/MSD Samples 

The Laboratory's established QC criteria were met for MS and MSD samples, including aqueous 
samples, soil samples, and sediment samples. These data were validated by the USEPA Region 
IIDESA Laboratory. 

3.3.4 Completeness 

Completeness is a measure of the amount of usable data obtained during the project compared to 
the amount that was expected to be obtained (Worksheet #12 in the UFP/QAPP). For the 
Periodic Sampling — Spring 2010 and Additional Beach Transect sampling, technical 
completeness was 100%. All results of arsenic analysis were usable for both sampling efforts. 

3.4 QA/QC RESULTS (Additional Beach Transects) 

3.4.1 Field Duplicates 

Field duplicate samples were collected simultaneously from the same sampling locations as 
sediment and surface water samples. Following the protocol described in Section 3.3.2 RPD 
values were calculated field duplicate samples that had detected concentrations of arsenic. 
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The RPD value for SED-DUP5 and its matching sample were below the measurement 
performance criterion of 25%. SED-DUP4 and WATER-DUP2 were outside of the 
measurement performance criterion. The arsenic concentrations detected in SED-DUP4 and 
AlmondT2-5 were close to the average reporting limit for sediment samples. The small 
difference is sample results translated to a high RPD. However, due to the heterogeneity of 
sediment, the RPD is not a significant deviation and the sample results are still acceptable. The 
arsenic concentrations for SED-DUP4 and AlmondT2-5 were well below the Site Clean-up 
Level of 20ppm. 

The difference in arsenic concentrations between WATER-DUP2 and AllianceT2-Wat4 is due 
to the variability in collecting post-agitated surface water samples (manually disturbing the 
sediment to simulate potential human exposure) thus resulting in a RPD value above the 25% 
performance criterion. 

Tvne of Samnle DuDlicate # / Result Matching Samnlins ID / 
Result 

RPD for 
detected 
analvtes 

Sediment SED-DUP1 (U) AllianceTl-5 (U) NC 
Sediment SED-DUP2 (0.55 mg/Kg) AllianceT2-5 (U) NC 
Sediment SED-DUP3 (U) AlmondTl-5 (U) NC 
Sediment SED-DUP4 (1.1 mg/Kg) AlmondT2-5 (1.5 mg/Kg) 30.8% 
Sediment SED-DUP5 (29 mg/Kg) BAT 1-5 (26 mg/Kg) 10.9% 
Aqueous WATER-DUP1 (U) AllianceTl-Wat4 (U) NC 
Aqueous WATER-DUP2 (8.3 gg/L) AllianceT2-Wat4 (12 gg/L) 36.4% 
Aqueous WATER-DUP3 (U) AlmondTl-Wat4 (U) NC 
Aqueous WATER-DUP4 (U) AlmondT2-Wat4 (U) NC 
U = non-detected arsenic concentration 
NC = not calculated due to non-detected results 

3.4.2 MS/MSD Samples 

The Laboratory's established QC criteria were met for MS and MSD samples, including aqueous 
samples and sediment samples. These data were validated by the USEPA Region II DESA 
Laboratory. 
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ofe: For clarity, sample IDs have been condensed 

T1-5 
T1-WAT3 
T1-WAT4 A 

WATER-DUP1 
SED-DUP1 

T1-4 

T2-5 
T2-WAT3 
T2-WAT4 A 

WATER-DUP2 
SED-DUP2 

T2-4 
T2-3 

T2-2 

20 Feet 
J 

T2-1 
±T2-WAT1 

T2-WAT2 

Alliance Beach Water Samples 
Sample ID 

ALLIANCET1-WAT1 
ALLIANCET1-WAT2 
ALLIANCET1-WAT3 
ALLIANCET1-WAT4 
ALL! A NCET2-WAT1 
ALLIANCET2-WAT2 
ALLIANCET2-WAT3 
ALLIANCET2-WAT4 

WATER-DUP1 
WATER-DUP2 

Units 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Result 

ND 
15 
NO 
ND 
ND 
ND 
ND 
12 
ND 
8.3 

Legend 
• Sediment Arsenic Sample 

A Sediment & Water Arsenic Sample 

Alliance Beach 
t 

*V f 

V 
\ 

gyp* a  

\>A-

Pi 
' v g i  

Sample ID Units Result 

ALLIANCET1-1 mg/kg 0.87 

ALLIANCET1-2 mg/kg 0.61 

ALLIANCET1-3 mg/kg ND 

ALLIANCET1-4 mg/kg ND 

ALLIANCET1-5 mg/kg ND 

SED-DUP1 mg/kg ND 
ALLIANCET2-1 mg/kg 1.5 
ALLIANCET2-2 mg/kg 2.1 

ALLIANCET2-3 mg/kg 1.4 
ALLIANCET2-4 mg/kg 1.4 

ALLIANCET2-5 mg/kg ND 

SED-DUP2 mg/kg 0.55 

1 

Notes: 
1. ND = non-detect 
2. <value> = arsenic concentrations > 20 mg/kg for sediment 
samples (site clean-up level) and > 10 ug/L for water samples 
(USEPA drinking water criterion) 

s\ ' -

VP**-. 
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Figure 3-8. Beach Transect 
Results at Station 4 (Alliance Beach) 

150 300 Feet 
_l I 



Note: For clarity, sample IDs have been condensed 
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Legend 
• Sediment Arsenic Sample 

• Sediment & Water Arsenic Sample 

Notes: 
1. ND = non-detect 
2 <value> = arsenic concentrations > 20 mg/kg for sediment 
samples (site clean-up level) and >10 ug/L for water samples 
(USEPA drinking water criterion) 

Almond Beach 

Almond Beach Water Samples 
Sample ID Units Result 

ALMONDT1-WAT1 ug/L ND 
ALMON DT1-WAT2 ug/L ND 
ALMONDT1-WAT3 ug/L ND 
ALMONDT1-WAT4 ug/L ND 

WATER-DUP3 ug/L ND 
ALMONDT2-WAT1 ug/L ND 
A LMO N DT2-WAT2 ug/L ND 
ALMONDT2-WAT3 ug/L ND 
ALMONDT2-WAT4 ug/L ND 

WATER-DUP4 ug/L ND 

Sample ID Units Result 
ALMONDT1-1 mg/kg 0.89 
ALMON DT1-2 mg/kg 1.3 
ALMONDT1-3 mg/kg 0.66 
ALMON DT1-4 mg/kg 0.66 
ALMON DT1-5 mg/kg ND 

SED-DUP3 mg/kg ND 
ALMONDT2-1 mg/kg 0.72 
ALMON DT2-2 mg/kg 1 
ALMON DT2-3 mg/kg 1.4 
ALMON DT2-4 mg/kg 5.3 
ALMON DT2-5 mg/kg 1.5 

SED-DUP4 mg/kg 1.1 
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Figure 3-9. Beach Transect 
Results at Station 5 (Almond Beach) 
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T2-WAT2 

T1-WAT1 
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Note: For clarity, sample IDs have been condensed 

Beach' 
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N 1 
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"Bare A" Beach Water Samples 
Sample ID Units Result 
BAT1-WAT1 ug/L ND 

BAT1-WAT2 ug/L 120 
BAT1-WAT3 ug/L ND 
BAT1-WAT4 ug/L 29 
BAT2-WAT1 ug/L ND 
BAT2-WAT2 ug/L 130 
| BAT2-WAT3 ug/L ND 

T BAT2-WAT4 ug/L 150 

Legend 
• Sediment Arsenic Samples 

A Sediment & Water Arsenic Samples Jm-iii'-v-pr -v 

Notes: 
1. ND = non-detect 
2 <value> = arsenic concentrations > 20 mg/kg for sediment 
samples (site clean-up level) and > 10 ug/L for water samples 
(USEPA drinking water criterion) 

• • " ' • a j j j j w r ' ' . .  :  •  •  ' " ' l i f e - -  f :  , • • •  

'1 

Sample ID Units Result 

BAT1-1 mg/kg 42 
BAT1-2 mg/kg 450 
BAT1-3 mg/kg 63 
BAT1-4 mg/kg 32 
BAT1-5 mg/kg 26 

SED-DUP5 mg/kg 29 
BAT2-1 mg/kg 320 
BAT2-2 mg/kg 110 
BAT2-3 mg/kg 5.3 

BAT2-4 mg/kg 100 
BAT2-5 mg/kg 2.6 
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Figure 3-10. Beach Transect 
Results at Station 6 ("BareA" Beach) 
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Union Lake Beach Note: For clarity, sample IDs have been condensed 
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Union Lake Beach Water Samples 

Sample ID Units Result 

ULBT1-WAT1 ug/L ND 
ULBT1-WAT2 ug/L ND 

ULBT1-WAT3 ug/L ND 

ULBT1-WAT4 ug/L ND 
ULBT2-WAT1 ug/L ND 
ULBT2-WAT2 ug/L 11 
ULBT2-WAT3 ug/L ND 
ULBT2-WAT4 ug/L ND 

| Union Lake Beach Sediment Samples 

Sample ID Units Result 

ULBT1-1 mg/kg 7.7 

ULBT1-2 mg/kg 7.2 

ULBT1-3 mg/kg 4.5 

ULBT1-4 mg/kg 2.2 

ULBT1-5 mg/kg 1.4 

ULBT2-1 mg/kg 4.8 

ULBT2-2 mg/kg 5.8 

ULBT2-3 mg/kg 2.8 

ULBT2-4 mg/kg 2.2 

ULBT2-5 mg/kg 1.5 

T1-4 

T1-5 
AT1-WAT3 

T1-WAT4 T2-5 

Legend 
• Sediment Arsenic Sample 

• Water Arsenic Sample 

A Sediment & Water Arsenic Sample 

Notes: 
1. ND = non-detect 
2 <value> = arsenic concentrations > 20 mg/kg for sediment 
samples (site clean-up level) and > 10 ug/L for water samples 
(USEPA drinking water criterion) 
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Figure 3-11. Beach Transect 
Results at Station 9 (Union Lake Beach) 
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i T2-2 
T2-1 

T2-WAT1 
T2-WAT2 

A T2-3 

T2-5 
A T2-WAT3 

T2-WAT4 

T2-4 

T1-1 ® ® • 
T1-WAT1A T • T"1"4 
T1-WAT2 T1-2 

T1-5 
AT1-WAT3 

T1-WAT4 

Note: For clarity, sample IDs have been condensed ? 2'! 
5 Feel 

South Union Lake Beach 

> 

South Union Lake Beach Water Samples 
Sample ID Units Result 

SULT1-WAT1 ug/L ND 
|k SULT1-WAT2 ug/L ND 
W SULT1-WAT3 ug/L ND 

SULT1-WAT4 ug/L ND 
SULT2-WAT1 ug/L ND 
SULT2-WAT2 ug/L ND 
SULT2-WAT3 ug/L ND 
SULT2-WAT4 ug/L 11 

\ 
\ 
* 

Sample ID Units Result 
SULT1-1 mg/kg 3 
SULT1-2 mg/kg 1.4 
SULT1-3 mg/kg 2.2 
SULT1-4 mg/kg ND 
SULT1-5 mg/kg ND 
SULT2-1 mg/kg 1.7 
SULT2-2 mg/kg 1.1 
SULT2-3 mg/kg 1.9 
SULT2-4 mg/kg 2.4 
SULT2-5 mg/kg ND 

</, 

Legend 
• Sediment Arsenic Samples 

A Sediment & Water Arsenic Samples 

Notes: 
1. ND = non-detect 
2  < v a l u e >  = arsenic concentrations > 20 mg/kg for sediment 
samples (site clean-up level) and >10 ug/L for water samples 
(USEPA drinking water criterion) 

• ; • • • r 
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Figure 3-12. Beach Transect 
Results at Station 10 (South End of Union Lake) 
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TABLE 3-1. ARSENIC CONCENTRATIONS (jig/L) IN WATER SAMPLES COLLECTED IN VICINITY OF 
VINELAND CHEMICAL SUPERFUND SITE, APRIL/MAY 2010 

VINELAND PERIODIC SAMPLING - SPRING 2010 

Sample Location Station ID Units Result 
1) West of Mill Rd - - - -

21 West of Rte 55 . - - -

3) BWB & Maurice Confluence 
BWB-WAT1 ug/L 8 U 

3) BWB & Maurice Confluence BWB-WAT2 ua/L . . * .1 

4) Alliance Beach 
ALLIANCE-WAT1 UE/L 8 U 

4) Alliance Beach ALLIANCE-WAT2 UB/L 8 U 

5) Almond Beach 
ALMOND-WAT1 UB/L 8 u 

5) Almond Beach ALMOND-WAT2 UB/L 8 u 
6) "BareA" Beach 

BA-WAT1 UB/L 8.9 
6) "BareA" Beach BA-WAT2 UB/L -

7) Sherman Ave. 
SHERMAN-WAT1 UB/L 8 u 

7) Sherman Ave. SHERMAN-WAT2 ua/L 8 u 
8) North End of Union Lake NUL-WAT1 ua/L 8 u 
8) North End of Union Lake NUL-WAT2 UB/L 

9) Union Lake Beach 
ULB-WAT1 UB/L 

9) Union Lake Beach ULB-WAT2 UE/L 

10) South End Union Lake Beach 
SUL-WAT1 UB/L 8 

10) South End Union Lake Beach SUL-WAT2 UE/L 

Duplicates 
DUP-4 1BA-WAT2) UE/L 

Duplicates DUP-5 (ALMOND-WAT2V* ua/L 8 u 
PBlank-01 UB/L 8 u 

Equipment Blank 
PBlank-02 ug/L 8 u 

Equipment Blank PBlank-03 ug/L 8 u 
TTBlank-01 ug/L 8 u 

RL = laboratory reporting limit (average) 
NOTE: Bold values represent detected arsenic concentrations; shaded values exceed die USEPA Drinking Water Criterion of 10 ug/L (ppb) 
U = arsenic was analyzed, but not detected 
•Denotes cross-referenced sample location of blind duplicate sample 

= no sample collected 



TABLE 3-2. ARSENIC CONCENTRATIONS (mg/Kg) IN SOIL AND SEDIMENT SAMPLES COLLECTED IN 
VICINITY OF VINELAND CHEMICAL SUPERFUND SITE, APRIL/MAY 2010 

VINELAND PERIODIC SAMPLING - SPRING 2010 

Sample Location Station ID Units Matrix Average RL Result 
11 West of Mill Rd _ - - - -

. - - - -

3) BWB & Maurice Confluence BWB-SED me/Kg Sediment 3.1 
3) BWB & Maurice Confluence BWB-SHORE mg/Kg Sediment 

ALLIANCE-BEACH mg/Kg Soil 0.67 
4) Alliance Beach ALUANCE-SED mg/Kg Sediment 2 4) Alliance Beach 

ALLIANCE-SHORE mg/Kg Sediment 0.84 
ALMOND-BEACH mg/Kg Soil 0.54 U 

S) Almond Beach ALMOND-SED mg/Kg Sediment 1.2 S) Almond Beach 
ALMOND-SHORE mg/Kg Sediment 0.46 U 
BA-BEACH mg/Kg SoU 0.57 u 

6) "BareA" Beach BA-SED mg/Kg Sediment 
BA-SHORE mg/Kg Sediment 

7) Sherman Ave. 
SHERMAN-SED mg/Kg Sediment 

7) Sherman Ave. SHERMAN-SHORE mg/Kg Sediment L7 | 

8) North End of Union Lake NUL-SED mg/Kg Sediment 
8) North End of Union Lake 

NUL-SHORE mg/Kg Sediment 
ULB-BEACH mg/Kg Soil 

9) Union Lake Beach ULB-SED mg/Kg Sediment 9) Union Lake Beach 
ULB-SHORE mg/Kg Sediment 2-3 
SUL-BEACH mg/Kg Soil 0.53 

10) South End Union Lake Beach SUL-SED mg/Kg Sediment 9.8 10) South End Union Lake Beach 
SUL-SHORE mg/Kg Sediment 1.2 
DUP-1 fALMOND-SHORE) mg/Kg Sediment 0.48 U 

Duplicate DUP-2 fALMOND-SED) mg/Kg Sediment 1 Duplicate 
DUP-3ISUL-BEACH) mg/Kg SoU 0.58 u 

RL = laboratory reporting limit (avenge) 
NOTE: Bold values represent detected arsenic concentrations; shaded values are equivalent to or exceed the Site Clean-up Level of 20 mg/Kg (ppm) 
(J = arsenic was analyzed, but not detected 
•Denotes cross-referenced sample location of blind duplicate sample 

= no sample collected 



TABLE 3-3. ARSENIC CONCENTRATIONS (fig/L) IN WATER SAMPLES COLLECTED AT 
ADDITIONAL BEACH TRANSECTS 

VINELAND CHEMICAL SUPERFUND SITE, APRIL 2010 

Sample Location Sample ID Units Average RL Result 1 
ALLIANCET1-WAT1 ug/L 8 ND | 
ALLIANCET1-WAT2 ug/L 
ALLIANCET1-WAT3 ug/L 8 ND 

4) Alliance Beach 
ALLIANCET1-WAT4 ug/L 8 ND 

4) Alliance Beach 
ALLIANCET2-WAT1 ug/L 8 ND 
ALLIANCET2-WAT2 ug/L 8 ND 
ALLLANCET2-WAT3 ug/L 8 ND 
ALLIANCET2-WAT4 ug/L 
ALMONDT1-WAT1 ug/L 8 ND 
ALMONDT1-WAT2 ug/L 8 ND 
ALMONDT1-WAT3 ug/L 8 ND 

5) Almond Beach 
ALMONDT1-WAT4 ug/L 8 ND 

5) Almond Beach 
ALMONDT2-WAT1 ug/L 8 ND 
ALMONDT2-WAT2 ug/L 8 ND 
ALMONDT2-WAT3 ug/L 8 ND 
ALMONDT2-WAT4 ug/L 8 ND 
BAT1-WAT1 ug/L 8 ND 
BAT1-WAT2 ug/L 
BAT1-WAT3 ug/L 8 ND | 

6) "Bare A" Beach 
BAT1-WAT4 ug/L 

6) "Bare A" Beach 
BAT2-WAT1 ug/L 8 ND 1 
BAT2-WAT2 ug/L 
BAT2-WAT3 ug/L 8 ND 1 
BAT2-WAT4 ug/L 
ULBT1-WAT1 ug/L 8 ND 
ULBT1-WAT2 ug/L 8 ND 
ULBT1-WAT3 ugIL 8 ND 

9) Union Lake Beach 
ULBT1-WAT4 ug/L 8 ND 

9) Union Lake Beach 
ULBT2-WAT1 ug/L 8 ND 
ULBT2-WAT2 ug/L 
ULBT2-WAT3 ug/L 8 ND 
ULBT2-WAT4 ug/L 8 ND 
SULT1-WAT1 ug/L 8 ND 
SULT1-WAT2 ug/L 8 ND 
SULT1-WAT3 ug/L 8 ND 

10) South End Union Lake Beach 
SULT1-WAT4 ug/L 8 ND 

10) South End Union Lake Beach 
SULT2-WAT1 ug/L 8 ND 
SULT2-WAT2 ug/L 8 ND 
SULT2-WAT3 ug/L 8 ND 
SULT2-WAT4 ug/L 
WATER-DUP1 (ALLIANCET1-WAT4) ug/L 8 ND 

Duplicates 
WATER-DUP2 (ALLIANCET2-WAT4) ug/L 8.3 

Duplicates 
WATER-DUP3 (ALMONDT1-WAT4) ug/L 8 ND 
WATER-DUP4 (ALMONDT2-WAT4) ug/L 8 ND 

RL = laboratory reporting limit (average) 
NOTE: Bold values represent detected arsenic concentrations; shaded values exceed die USEPA Drinking 
Water Criterion of 10 ug/L (ppb) 
U = arsenic was analyzed, but not detected 
•Denotes cross-referenced sample location of blind duplicate sample 



TABLE 3-4. ARSENIC CONCENTRATIONS (mg/Kg) IN SEDIMENT SAMPLES 
COLLECTED AT ADDITIONAL BEACH TRANSECTS 

VINELAND CHEMICAL SUPERFUND SITE, APRIL 2010 

Sample Location Sample ID Units Average RL Result 
ALLIANCET1-1 mg/kg 0.87 
ALL1ANCET1-2 mg/kg 0.61 
ALLIANCET1-3 mg/kg 0.47 ND 
ALLIANCET1-4 mg/kg 0.47 ND 
ALL1ANCET1-5 mg/kg 0.48 ND 

4) Alliance Beach ALLIANCET2-1 mg/kg 13 
ALLIANCET2-2 mg/kg 2.1 
ALL1ANCET2-3 mg/kg 1.4 
ALL1ANCET2-4 mg/kg 1.4 
ALLIANCET2-5 mg/kg 0.51 ND 
ALMONDT1-1 mg/kg 0.89 
ALMONDT1-2 mg/kg 13 
ALMONDT1-3 mg/kg 0.66 
ALMONDT1-4 mg/kg 0.66 

5) Almond Beach 
ALMONDT1-5 mg/kg 0.49 ND 

5) Almond Beach ALMONDT2-1 mg/kg 0.72 
ALMONDT2-2 mg/kg 1 
ALMONDT2-3 mg/kS 1.4 
ALMONDT2-4 mg/kg 53 
ALMONDT2-5 mg/kg 13 
BAT1-1 mg/kg 
BAT1-2 rnfl/kg 
BAT1-3 mg/kg 
BAT1-4 mg/kg 

6) "Bare A" Beach 
BAT1-5 mg/kg 

6) "Bare A" Beach BAT2-1 mg/kg 
BAT2-2 mg/kg 
BAT2-3 mg/kg 53 | 
BAT2-4 mg/kg 
BAT2-5 mg/kg 2.6 
ULBT1-1 mg/kg 7.7 
ULBT1-2 mg/kg 7.2 
ULBT1-3 mg/kg 43 
ULBT1-4 mg/kg 2.2 

9) Union Lake Beach 
ULBT1-5 mg/kg 1.4 

9) Union Lake Beach 
ULBT2-1 mg/kg 43 
ULBT2-2 mg/kg 5.8 
ULBT2-3 mg/kg 2.8 
ULBT2-4 mg/kg 23 
ULBT2-5 mg/kg 13 
SULT1-1 mg/kg 3 
SULT1-2 mg/kg 13 
SULT1-3 mg/kg 23 
SULT1-4 mg/kg 0.53 ND 

10) South End Union Lake Beach 
SULT1-5 mg/kg 0.51 ND 

10) South End Union Lake Beach 
SULT2-1 mg/kg 1.7 
SULT2-2 mg/kg 1.1 
SULT2-3 mg/kg 1.9 
SULT2-4 mg/kg 2.4 
SULT2-5 mg/kg 0.56 ND 
SED-DUP1 (ALLIANCET1-5) mg/kg 0.48 ND 
SED-DUP2 (ALLIANCET2-5) mg/kg 035 

Duplicates SED-DUP3 (ALMONDT1-5) mg/kg 0.45 ND Duplicates 
SED-DUP4 (ALMONDT2-5) mg/kg 1.1 
SED-DUP5 (BAT1-5) mg/kg linHIilniB 

RL = laboratory reporting limit (average) 
NOTE: Bold values represent detected arsenic concentrations; shaded values are equivalent to or 
exceed the Site Clean-up Level of 20 mg/Kg (ppm) 
U = aisenic was analyzed, but not detected 
* Denotes cross-referenced sample location of blind duplicate sample 

= no sample collected 



4. SUMMARY AND COMPARISONS OF PERIODIC SAMPLING - SPRING 2010 
TO PREVIOUS DATA 

Overall, results of the Periodic Sampling - Spring 2010 indicated one more exceedance of the 
arsenic criterion for agitated surface water samples than for the previous sampling event 
(Periodic Sampling - Fall 2009). Arsenic concentrations in agitated surface water samples 
exceeded the 10 pg/L criterion at five of the eight sampling locations. The last sampling event, 
Periodic Sampling - Fall 2009, had exceedences in agitated surface water samples at four of 
eight locations. The highest concentration of arsenic in an agitated surface water sample for 
Spring 2010 was at Station 6 ("Bare A" Beach) with a value of 370 pg/L. 

As was noted in Section 1.4, Station 1 (West of Mill Road) and Station 2 (West of Route 55) 
were not sampled due to remediation activities and stream realignment at these locations. 
Stations located downstream from Station 2 and upstream of Station 6 ("Bare A" Beach) did not 
have arsenic concentrations in sediment samples that exceeded the Site Clean-up criterion of 20 
ppm. Sediment samples at Station 6, Station 8 (North End of Union Lake), and Station 9 (Union 
Lake Beach) had arsenic concentrations in sediment samples that exceeded 20 ppm. Arsenic 
concentrations ranged from 120 mg/Kg at Station 6 to 410 mg/Kg at Station 8. Station 10 (South 
End of Union Lake) had a detected arsenic concentration of 9.8 mg/Kg but did not exceed the 
Site Clean-up criterion. 

Clean-up criterion of 20 ppm. Station 3 (Blackwater Branch confluence) had a concentration of 
150 mg/Kg, Station 6 ("Bare A" Beach) had a concentration of 160 mg/Kg, and Station 8 (North 
End of Union Lake) had a concentration of 110 mg/Kg. The same three stations had 
exceedances in the Fall 2009 sampling effort. Station 6 had a decrease of arsenic from 280 
mg/Kg in Fall 2009 to 160 mg/Kg in Spring 2010. Stations 3 and 8 had increases of arsenic 
concentrations between Fall 2009 and Spring 2010. Station 3 arsenic concentration increased 
from 21 mg/Kg in Fall 2009 to 150 mg/Kg in Spring 2010 and Station 8 had an increase from 65 
mg/Kg in Fall 2009 to 110 mg/Kg in Spring 2010. 

Below Station 2 (West of Rte. 55), additional water flow from the Maurice River and other 
tributaries flowing into the Maurice River may transport arsenic that is bound to fine particulates 
further downstream. Previously in the May 2006 and November 2006 Sampling events, arsenic 
concentrations in sediments, surface water, and beach soil did not exceed criteria at Station 4 
(Alliance Beach), Station 5 (Almond Beach), or Station 6 ("BareA" Beach). In September 2007, 
the first exceedence of applicable criteria occurred at Station 5 (Almond Beach) in the agitated 
surface water sample and at Station 6 ("BareA" Beach) in both a surface water sample and a 
nearshore (shore) sediment sample. During sampling in May 2009, the only samples to exceed 
the Site Clean-up Levels and USEPA Drinking Water Criterion south of Station 2 (West of 
Route 55) and north of Union Lake were the agitated surface water sample (Wat2) and the shore 
(sediment) samples at Station 6; the arsenic concentrations were 65 ug/L and 21 mg/Kg, 
respectively. Sampling in November 2009 had three exceedences of criteria; the agitated surface 
water sample (Wat2) at Station 7 (Sherman Avenue) and the shore samples at Station 4 and 
Station 6. For the Periodic Sampling - Spring 2010, five exceedances of arsenic criterion 
occurred between Station 2 and the north end of Union Lake. Agitated surface water samples at 
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Station 3 (Blackwater Branch confluence) and Station 6 had arsenic concentrations of 58 (J-g/L 
and 370 pg/L, respectively. The sediment sample at Station 6 exceeded the Site Clean-up Level 
of 20 ppm with an arsenic concentration of 120 mg/Kg. Shore sediment samples at Station 3 and 
Station 6 also exceeded 20 ppm; Station 3 had an arsenic concentration of 150 mg/Kg and 
Station 6 had an arsenic concentration of 160 mg/Kg. 

Agiated surface water samples, sediment, and shore samples in the Union Lake area had 
exceedances of their respective criterion. Agiated surface water samples at Station 8 (North End 
of Union Lake), Station 9 (Union Lake Beach), and Station 10 (South End of Union Lake) had 
arsenic concentrations of 76 pg/L. 120 pg/L, and 14 pg/L, respectively; the three locations 
exceeded the criterion of 10 pg/L. Sediment samples at Stations 8 and 9 exceeded the Site 
Clean-up Level of 10 ppm; Station 8 had an arsenic concentration of 410 mg/Kg and Station 9 
had an arsenic concentration of 330 mg/Kg. Station 8 was the only location to exceed 10 ppm 
for shore samples with an arsenic concentration of 110 mg/Kg. 

The overall frequency of arsenic detection and percentage of samples exceeding applicable 
criteria for the past six sampling events (May 2006 to April 2010) is shown in Table 4-1. The 
frequency of samples that had arsenic detections remained between 49 % and 65% between May 
2006 and April/May 2010. The frequency of arsenic concentrations exceeding applicable criteria 
ranged from 24% to 40% during this time period; samples obtained during the September 2007 
effort had the highest percentage of criteria exceedance with 40%. Non-agitated water samples 
haH relatively low frequencies of arsenic detection (range of 0% to 30%) and samples exceeding 
the USEPA Drinking Water Criterion of 10 pg/L ranged from 0% to 30% with the only 
exceedences reported for May 2006 and September 2007 (Table 4-2). Table 4-3 shows that 
agitated water samples had higher percentages of arsenic frequency detection (range of 30% to 
70%) and samples exceeding the USEPA Drinking Water Criterion of 10 pg/L (range of 30% to 
70%). Samples from the September 2007 effort had the highest percentage of frequency of 
arsenic detection and samples exceeding criteria, with values of 70% and 70%, respectively. 
With the exception of May 2009, all detected concentrations of arsenic in agitated surface water 
samples exceeded the criterion. 

The frequency of arsenic detection in sediment samples ranged from 81% to 94% and the 
frequency of sample results exceeding the Site Clean-up Level of 20 ppm ranged from 31 % to 
40% (Table 4-4). The arsenic frequency values stayed relatively consistent between May 2006 
and April/May 2010. Table 4-5 presents the frequency of arsenic detection and samples 
exceeding the Site Clean-up Level of 20 ppm in beach (soil) samples during the same time 
periods. Frequencies of arsenic detection ranged from 20% to 40%; each sampling effort 
resulted in 0% of samples exceeding 20 ppm. 

4.1 Summary of Periodic Sampling - Spring 2010 Arsenic Results by Station 

Station 1 - West of Mill Rd (see Figure 3-11 
Station 1 was not sampled during the Spring 2010 effort due to excavation and remedial 
activities currently being conducted by USACE-Philadelphia. 
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Station 2 - West of Rte 55 (see Figure 3-1) 
Station 2 was not sampled during the Spring 2010 effort due to excavation and remedial 
activities currently being conducted by USACE-Philadelphia. 

Station 3 - BWB & Maurice Confluence (see Figures 3-1 and 3-2) 
Arsenic was detected above the USEPA Drinking Water Criterion of 10 ppb in the agitated water 
sample at a concentration of 58 pg/L. The shore sediment sample was detected at a 
concentration of 150 mg/Kg, 7.5 times above the Site Clean-up Level of 20 ppm. Arsenic was 
detected in the surficial mid-stream sediment sample at 3.1 mg/Kg. 

Station 4 - Alliance Beach (see Figures 3-1.3-2. and 3-81 
Arsenic was detected in the surficial mid-stream sediment sample at 2.0 mg/Kg and in the shore 
sediment sample at 0.84 mg/Kg. Arsenic was not detected in the non-agitated or agitated water 
samples. In the additional beach transects, none of the arsenic concentrations exceeded the Site 
Clean-up Level. Two of the agitated water samples exceeded the USEPA Drinking Water 
Criterion. 

Station 5 - Almond Beach (see Figures 3-1. 3-3. and 3-9) 
Arsenic was not detected in the surface water, shore, or beach samples. Arsenic was detected in 
the surficial mid-stream sediment sample at 1.2 mg/Kg. In the additional beach transects, arsenic 
was not detected in the surface water samples; arsenic detected in the sediment samples was 
below the Site Clean-up Level of 20 ppm. 

Station 6 - "BareA" Beach (see Figures 3-1. 3-4. and 3-10) 
Arsenic was detected in the non-agitated water sample (8.9 pg/L) and agitated water sample (370 
pg/L); the agitated water sample exceeded the USEPA Drinking Water Criterion of 10 ppb by a 
factor of 37. The sediment sample exceeded the Site-Clean up Level of 20 ppm by a factor of 6 
with an arsenic concentration of 120 mg/Kg. The shore sample had an arsenic concentration of 
160 mg/Kg exceeding the 20 ppm criterion by a factor of 8. Arsenic was not detected in the 
beach sample. The additional beach transect results had 8 of 10 sediment samples exceeding the 
Site Clean-up Level. Four agitated water samples at the additional beach transects exceeded the 
USEPA Drinking Water Criterion. 

Station 7 - Sherman Ave, (see Figures 3-1 and 3-5) 
Arsenic was not detected in the non-agitated or agitated surface water samples. Arsenic was 
detected in the sediment sample (3.8 mg/Kg) and shore sample (3.7 mg/Kg); both were below 
the Site Clean-up Level of 20 ppm. 

Station 8 - North End of Union Lake (see Figures 3-1 and 3-6) 
The agitated water sample exceeded the criterion of 10 ppb by a factor of 7.6 with an arsenic 
concentration of 76 pg/L. Arsenic was detected in both the sediment sample (410 mg/Kg) and 
shore sample (110 mg/Kg). The samples exceeded the Site Clean-up Level of 20 ppm by factors 
of 20.5 and 5.5, respectively. 

US ACE - Philadelphia District 
February 2011 

Periodic Sampling -Spring 2010 Final Report 
Vineland Chemical Superfund Site 

4-3 



Station 9 - Union Lake Beach (see Figures 3-1. 3-7. and 3-11) 
The non-agitated surface water sample exceeded the criterion of 10 ppb by a factor of 1.4 with a 
concentration of 14 pg/L. The agitated water sample also exceeded the criterion of 10 ppb by a 
factor of 12 with an arsenic concentration of 120 pg/L. Arsenic was detected in the sediment 
sample at a concentration of 330 mg/Kg exceeding the 20 ppm criterion by a factor of 16.5. 
Arsenic was detected below the 20 ppm criterion in the shore sample with a concentration of 2.3 
mg/kg and in the beach sample with a concentration of 1.1 mg/Kg. In additional beach transects, 
arsenic was detected in all of the sediment samples but at concentrations lower than the Site 
Clean-up Level of 10 ppm. One agitated water sample, ULBT2-WAT2, exceeded the criterion 
of 10 ppb by a factor of 1.1 with an arsenic concentration of 11 pg/L. 

Station 10 - South F.nd of Union Lake Beach (see Figures 3-1. 3-7 and 3-121 
Arsenic was detected in the agitated water sample at a concentration of 14 ug/L; this exceeded 
the Drinking Water Criteria by a factor of 1.4. The sediment sample had an arsenic 
concentration of 9.8 mg/Kg and in the shore sample at a concentration of 1 mg/Kg; both samples 
were below the Site Clean-up Level of 20 ppm. Arsenic was not detected in the beach sample at 
this location. In additional beach transects, arsenic detected in sediment samples was below the 
criterion of 20 ppm. One agitated water sample, SULT2-WAT4, exceeded the criterion of 10 
ppb by a factor of 1.1 with an arsenic concentration of 11 pg/L. 

4.2 Comparison of April 2010 Arsenic Results to November 2009, May 2009, September 
2007, November 2006, and May 2006 Arsenic Results 

The current phase of remediation at the site involves removing the contaminated soils/sediments 
of the Blackwater Branch and the floodplain from Mill Road to the Maurice River Parkway 
(west of Route 55). The baseline sampling conducted in May 2006 and the November 2006 
Periodic Sampling was conducted during the excavation/construction activities. Sampling in 
September 2007 occurred during remediation of the Blackwater Branch and floodplain east of 
Mill Road and adjacent to the Vineland Chemical Superfund site. Sampling in May 2009 
occurred dining remediation of the Blackwater Branch west of Mill Road to Route 55. During 
sampling in November 2009, remediation activities had extended from west of Mill Road to west 
of Route 55 down to the Maurice River Parkway. The results from the previous sampling events 
are compared to the results from the Periodic Sampling - Spring 2010 (April 2010). 

In the May 2006 Baseline Sampling, the November 2006 Periodic Sampling, and the September 
2007 Post Remedial Action Sampling, arsenic concentrations were analyzed in sediments, soil, 
and surface water collected at the same ten locations in and near waterways located adjacent to 
the site. Both the May 2006 Baseline Sampling and the September 2007 Post Remedial Action 
Sampling included the collection and analysis of deep sediment cores; the November 2006 
Periodic Sampling effort did not include the collection and analysis of deep sediment cores. 
With the exception of core sampling and analysis and the exclusion of Station 1 (West of Mill 
Road) and Station 2 (West of Route 55), the sampling scheme and sampling locations for the 
May 2006 Baseline Sampling, the November 2006 Periodic Sampling, the September 2007 Post 
Remedial Action Sampling, the Periodic Sampling - Spring 2009, the Periodic Sampling - Fall 
2009, and the Periodic Sampling - Spring 2010 were identical. The following paragraphs and 
Table 4-6 compare the results of the May 2006 Baseline Sampling, the November 2006 Periodic 

US ACE - Philadelphia District 
February 2011 

Periodic Sampling -Spring 2010 Final Report 
Vineland Chemical Superfund Site 

4-4 



Sampling, the September 2007 Post Remedial Action Sampling, the Periodic Sampling - Spring 
2009, the Periodic Sampling - Fall 2009, and the Periodic Sampling - Spring 2010 for sediment, 
soil, and surface water samples. 

Mav and November 2006. September 2007. May and November 2009. and April/May 2010 
Arsenic Surface Water Data 
The May 2006 results indicated that five of 20 surface water samples exceeded the applicable 
criteria, the November 2006 results indicated that only three of 20 surface water samples 
exceeded the applicable criterion, and the September 2007 results indicated that ten of 20 surface 
water samples exceeded the applicable criterion. Results of the May 2009 sampling showed that 
three of 18 surface water samples exceeded the USEPA Drinking Water Criterion of 10pg/L. 
November 2009 results showed that four of 16 samples exceeded the USEPA Drinking Water 
Criterion. Four of the 10 surface water samples exceeded the Drinking Water Criterion in the 
April 2010 sampling. Surface water arsenic concentrations that were equivalent to or exceeded 
the USEPA Drinking Water Criterion of 10 pg/L ranged from 10 to 1,900 pg/L for the May 2006 
sampling, from 11 to 900 pg/L for the November 2006 sampling, from 12 to 3,800 pg/L for the 
September 2007 sampling, and from 65 to 12,000 pg/L for the May 2009 sampling. In 
November 2009, the concentrations that were equivalent to or exceeded the 10 pg/L criterion 
ranged from 19 to 1,100 pg/L. Surface water samples that exceeded the criterion in April/May 
2010 ranged from 14 to 370 pg/L. 

Data for each of the six sampling events indicated that the stations with the highest arsenic 
concentrations were located directly downstream of the site - Station 1 (West of Mill Rd.) and 
Station 2 (West of Rte. 55). Generally, for the November 2006 Periodic Sampling and May 
2009 sampling, only the agitated surface water samples (versus pre-agitated surface water 
samples) exceeded the USEPA Drinking Water Criterion of 10 pg/L (ppb). In September 2007, 
there were substantially more exceedences of arsenic in the agitated surface water samples at the 
majority of the stations. First-time exceedences of the USEPA Drinking Water Criterion for 
arsenic in surface water occurred at Station 5 (Almond Beach), Station 8 (North End of Union 
Lake), and Station 9 (Union Lake Beach) in September 2007. Li May 2009 and November 2009, 
agitated surface water sampled at locations 2, 7 (Sherman Avenue), 8, 9, and 10 exceeded the 
USEPA Drinking Water Criterion. In April/May 2010, five of eight agitated surface water 
samples exceeded the USEPA Drinking Water Criterion. At Station 9, the pre-agitated surface 
water sample exceeded the criterion with an arsenic concentration of 14 pg/L. 

May and November 2006. September 2007. Mav and November 2009. and April/Mav 2010 
Arsenic Mid-Stream Sediment (0-0.5ff) Data 
The May 2006 results indicated that four of 10 sediment samples exceeded the applicable 
criterion of 20 ppm, the November 2006 results indicated that five of 10 sediment samples 
exceeded the applicable criterion, and the September 2007 results indicated that four of 10 
sediment samples exceeded the applicable criterion. In May 2009, four of 9 sediment samples 
exceeded the applicable criterion. Two of eight samples exceeded the applicable criterion in 
November 2009. Samples collected in April/May 2010 had three of 8 samples that exceeded the 
applicable criterion. 
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Arsenic concentrations that exceeded the Site Clean-up Level of 20 ppm ranged from 160 to 
1,500 mg/Kg for the May 2006 results, from 20 to 2,100 mg/Kg for the November 2006 results, 
from 30 to 1,700 mg/Kg for the September 2007 results, and from 28 to 340 mg/Kg for the May 
2009 results. The arsenic concentrations that exceeded the applicable criterion in November 
2009 were 330 mg/Kg at Station 9 (Union Lake Beach) and 40 mg/Kg at Station 10 (South End 
of Union Lake). For the April/May 2010 sampling effort, Station 6 ("Bare A" Beach) had an 
arsenic concentration of 120 mg/Kg, Station 8 (North End of Union Lake) had a concentration of 
410 mg/Kg, and Station 9 had an arsenic concentration of 330 mg/Kg. 

Mav and November 2006. September 2007. Mav and November 2009. and April/May 2010 
Arsenic Nearshore (Shorel Sediment (0-0.5ffl Data 
Shore stations from Station 1 (West of Mill Rd.), Station 2 (West of Rte. 55), and Station 8 
(North End of Union Lake) exceeded the Site Clean-up Level of 20 ppm for the May 2006, 
November 2006, and September 2007 sampling events. For the May 2009 sampling, Station 2 
and Station 8 exceeded the applicable criterion. In September 2007 and May 2009, the shore 
sample for Station 6 ("BareA" Beach) also exceeded the criterion. Results from the November 
2009 sampling show that Station 3(Blackwater Branch confluence), Station 6 ("BareA" Beach), 
and Station 8 (North End of Union Lake) exceeded the criterion. In April/May 2010 three of 
eight locations had shore samples that exceeded the criterion; Station 3 (Blackwater Branch 
confluence), Station 6, and Sation 8 (North End of Union Lake). 

Arsenic concentrations in the shore sediments that exceeded the Site Clean-up Level of 20 
mg/Kg (ppm) ranged from 88 to 1,200 mg/Kg, 140 to 4,500 mg/Kg, and 110 to 3,400 mg/Kg for 
the May 2006, November 2006, and September 2007 events, respectively. The range for May 
2009 was 21 to 2,100 mg/Kg and the range for November 2009 was 21 to 280 mg/Kg. 
April/May 2010 arsenic shore concentrations that exceeded the criterion ranged from 110 to 160 
mg/Kg. 

Mav and November 2006. September 2007. Mav and November 2009. and April/May 2010 
Arsenic Beach Soil (0-0.5ffl Data 
Detected concentrations between May 2006 and April/May 2010 were either comparable to or 
lower than those previously reported for each of the five beach stations. None of the 2006,2007, 
2009, and 2010 beach samples exceeded the Site Clean-up Level of 20 mg/kg for arsenic in soil. 

43 Comparison of Periodic Sampling — Spring 2010 Arsenic Results to Historical Data 

During 1992 and from 1994 through 1999, surface water, soil, and sediment samples were 
collected in the vicinity of and downstream of the Vineland site at beach stations for arsenic 
analyses (USEPA/ERTC 1999). These data were collected to evaluate the results against human 
health risk-base action levels and were part of an annual monitoring program performed at 
beaches along the Maurice River and Union Lake (USEPA/ERTC 1999). Data were collected 
from five beach locations including Alliance Beach (Station 4), Almond Beach (Station 5), 
"BareA" Beach (Station 6), Union Lake Beach (Station 9), and South End Union Lake Beach 
(Station 10). Each of the matrices (surface water, soil, and sediment) was not collected at each 
station every year. From 1992 and 1994 through 1999, no discernable trends in the historical 
arsenic data were evident; the concentration of arsenic in each matrix appeared to remain 
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relatively constant over time (USEPA/ERTC 1999). The 1999 report that contains historical 
arsenic data for the 1992 and 1994 through 1999 is provided in Appendix C. These data were 
compared to data from the 2006,2007,2009, and 2010 sampling events. 

The historical arsenic data for the five stations (listed above) were compared to the May 2006 
Baseline Sampling, the November 2006 Periodic Sampling, the September 2007 Post Remedial 
Action Sampling, the Periodic Sampling - Spring 2009, the Periodic Sampling — Fall 2009, and 
the Periodic Sampling - Spring 2010 for surface water, beach soils, and surficial sediment 
arsenic concentrations (Tables 4-7 through 4-9 and Figures 4-1 through 4-3, respectively). The 
following paragraphs compare the historical arsenic data (1992 and 1994 through 1999) to the 
data collected in May 2006, November 2006, September 2007, May 2009, November 2009, and 
April 2010 by matrix (surface water, soil, and sediment) and by station. Five of the ten total 
stations that were sampled in the May and November 2006, September 2007, May 2009, 
November 2009, and April 2010 sampling surveys were also sampled in 1992 and 1994 through 
1999; the five stations included in the 2006, 2007, 2009, and 2010 surveys that were not 
previously sampled (Stations 1,2,3,7, and 8) are not included in this discussion. 

Comparisons to Historical Arsenic Surface Water Data (1992. 1994 through 1999. 2006. 2007. 
2009. and 2010) 
Surface water data from non-agitated samples collected between May 2006 and April 2010 
indicated that arsenic was detected above the criterion at Station 6 in September 2007 (13 pg/L) 
and at Station 9 in November 2009 (10 pg/L) and April 2010 (14 pg/L) (Table 4-7 and Figure 4-
1). The overall trend shows a decrease in arsenic concentrations with episodic spikes in arsenic 
concentrations at Bare "A" Beach and Union Lake Beach in November 2009 and April 2010. 

Table 4-7 and Figure 4-2 show the trend in agitated surface water sample results from 1992 to 
April 2010. Throughout the period of 1992 and 1994-1999, arsenic concentrations in agitated 
surface waters at Station 4 (Alliance Beach), Station 5 (Almond Beach), and Station 6 ("BareA" 
Beach) were variable and substantially exceeded the current USEPA Drinking Water Criterion of 
10 pg/L. Arsenic concentrations in surface waters at Station 9 (Union Lake Beach) slightly 
declined from 1996 (above criterion) through 1999 (below criterion). The arsenic concentration 
in surface water at Station 10 (South End of Union Lake Beach) was above the criterion in both 
1998 and 1999. Post-1999 there was very little increase in arsenic concentrations except for 
three spikes in the results. Station 10 (South End of Union Lake Beach) had an agitated surface 
water sample arsenic concentration of 550 pg/L in May 2009; Station 9 (Union Lake Beach) had 
an arsenic concentration of 1,100 pg/L in November 2009 and 120 pg/L in April 2010; and 
Station 6 (Bare "A" Beach) had an arsenic concentration of 370 pg/L in April 2010. The 
agitated surface water sample results do not suggest any significant trends in arsenic 
concentrations for any single location. 

Comparisons to Historical Beach Soil Data (1992.1994 through 1999.2006.2007. and 2010) 
None of the beach soil samples collected in 1992, 1994 through 1999, and 2006 exceeded the 
Site Clean-up Level of 20 ppm for arsenic at Station 4 (Alliance Beach), Station 5 (Almond 
Beach), Station 6 ("BareA" Beach), Station 9 (Union Lake Beach), and Station 10 (South End of 
Union Lake Beach). Detected concentrations in May 2006, November 2006, September 2007, 
May 2009, November 2009, and April 2010 were either comparable to or lower than those 
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May 2009, November 2009, and April 2010 were either comparable to or lower than those 
previously reported for each of the five stations. None of the 2006, 2007, 2009, and 2010 
samples exceeded the Site Clean-up Level of 20 ppm. Table 4-8 and Figure 4-3 present the 
comparisons of beach soil data results from 1992 to November 2009. The overall trend of 
arsenic concentrations for beach soils shows a consistent level of arsenic below 5 mg/kg for the 
past 18 years of sampling efforts. 

Comparisons to Historical Surface Sediment Data (1992. 1994 through 1999. 2006. 2007. 2009. 
and 20101 
Throughout the period of 1992 and 1994-1999, arsenic concentrations were below the Site 
Clean-up Level of 20 ppm at each of the five stations, with the exception of Station 6 ("BareA" 
Beach) in 1998. Results from samples collected between May 2006 and November 2009 
indicated that arsenic concentrations in surficial sediment (collected greater than 200 ft from the 
shoreline) at Station 9 (Union Lake Beach) and Station 10 (South End of Union Lake Beach) 
were substantially higher than concentrations previously reported in 1992 and 1994-1999. The 
data from May 2006 to May 2009 show a slight decrease in arsenic concentrations for each 
successive sampling event. Results from November 2009 indicate an increase in arsenic 
concentration at Station 9 and Station 10 compared to May 2009 results. Surface sediment 
collected in April 2010 showed an increase in arsenic concentrations at Station 6 ("Bare A" 
Beach) compared to November 2009 results. Arsenic concentrations in surficial sediment at 
Station 9 were equivalent to results in November 2009. Table 4-9 and Figure 4-4 show the 
comparisons of surficial sediment data results from 1992 to November 2009. 

The data for surface sediment data from 1992 through 2010 shows two sample sets with 
concentrations of arsenic exceeding the Clean-up Level of 20 ppm. Station 6 (Bare "A" Beach) 
shore sediments had high concentrations in September 2007, November 2009, and April 2010. 
Station 9 (Union Lake Beach) surficial sediments exceeded the Clean-up Level every sampling 
effort between May 2006 and April 2010. These results suggest possible areas of deposition that 
have led to the numerous instances of exceedances when compared to the other sampling 
locations. 
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Figure 4-1. Arsenic Concentrations (|jg/L) in Non-Agitated Water Collected in the Vicinity of Vineland Chemical 
Superfund Site, 2006-2010 

May 2006 Nov 2006 Sept 2007 May 2009 

May 2006 data from (EA 2006a), November 2006 data from (EA 2007), Sample Year 
September 2007 data from (EA 2008), May 2009 data from (EA 2009), 
and November 2009 data from (EA 2010). 
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Figure 4-2. Arsenic Concentrations (pg/L) in Agitated Water Collected in the Vicinity of Vineland Chemical 
Superfund Site, 1992 - 2010 
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Figure 4-3. Arsenic Concentrations (mg/Kg) in Beach (Soil) Samples Collected in the Vicinity 
of Vineland Chemical Superfund Site, 1992-2010 
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Figure 4-4. Arsenic Concentrations (nig/Kg) in Surficial Sediment Samples Collected in the 
Vicinity of Vineland Chemical Superfund Site, 1992-2010 
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TABLE 4-1. FREQUENCY OF ARSENIC DETECTION AND 
EXCEEDENCES IN ALL SAMPLES 

COLLECTED BETWEEN MAY 2006 AND SPRING 2010 
VINELAND PERIODIC SAMPLING - SPRING 2010 

Sampling Event Frequency of Arsenic 
Detection in Samples (%) 

Samples Exceeding 
Applicable Criteria (%) 

May 2006 56 27 

November 2006 51 24 

September 2007 62 40 

May 2009 49 24 

November 2009 54 24 

April /May 2010 65 30 



TABLE 4-2. FREQUENCY OF ARSENIC DETECTION AND 
EXCEEDENCES IN NON-AGITATED WATER SAMPLES 
COLLECTED BETWEEN MAY 2006 AND SPRING 2010 

VINELAND PERIODIC SAMPLING - SPRING 2010 

Sampling Event 
Frequency of Arsenic 

Detection in Samples (%) 
Samples Exceeding 

Applicable Criteria (%) 

May 2006 20 20 

November 2006 10 0 
September 2007 30 30 
May 2009 0 0 
November 2009 25 0 
April/May 2010 25 0 



TABLE 4-3. FREQUENCY OF ARSENIC DETECTION AND 
EXCEEDENCES IN AGITATED WATER SAMPLES 

COLLECTED BETWEEN MAY 2006 AND SPRING 2010 
VINELAND PERIODIC SAMPLING - SPRING 2010 

Sampling Event 
Frequency of Arsenic 

Detection in Samples (%) 
Samples Exceeding 

Applicable Criteria (%) 

May 2006 30 30 

November 2006 30 30 

September 2007 70 70 

May 2009 44 33 

November 2009 50 50 

April / May 2010 50 50 



TABLE 4-4. FREQUENCY OF ARSENIC DETECTION AND 
EXCEEDENCES IN SEDIMENT SAMPLES 

COLLECTED BETWEEN MAY 2006 AND SPRING 2010 
VINELAND PERIODIC SAMPLING - SPRING 2010 

Sampling Event 
Frequency of Arsenic 

Detection in Samples (%) 
Samples Exceeding 

Applicable Criteria (%) 

May 2006 90 35 

November 2006 90 40 

September 2007 85 40 

May 2009 89 39 

November 2009 81 31 

April/May 2010 94 40 



TABLE 4-5. FREQUENCY OF ARSENIC DETECTION AND 
EXCEEDENCES IN BEACH SOIL SAMPLES 

COLLECTED BETWEEN MAY 2006 AND SPRING 2010 
VINELAND PERIODIC SAMPLING - SPRING 2010 

Sampling Event Frequency of Arsenic 
Detection in Samples (%) 

Samples Exceeding 
Applicable Criteria (%) 

May 2006 40 0 

November 2006 20 0 

September 2007 20 0 

May 2009 20 0 

November 2009 20 0 

April / May 2010 40 0 



TABLE 4-6. COMPARISON OF ARSENIC RESULTS FOR SAMPLES COLLECTED IN VICINITY OF VIN ELAND CHEMICAL SUPERFUND 
SITE BETWEEN MAY 2006 AND SPRING 2010 

VINE LAND PERIODIC SAMPLING • SPRING 2010 

Sampling Station Units 
May 2006 Baseline 

Rwnpilitg 
November 2006 

MMBC Sampling 

September 2007 Put 
Remedial Action 

Samping 

Periodic SampWng-
Spring 2009 (May) 

Periodic Sampling -
Fall 2009 

(Nanntwrl 

Periodic Sampling-
Spring 2010 (April and 

Marl 
Water Sample Results 
1) MILL-WAT1 U U - -

11MILL-WAT2 u - - -

21 R3S-WATI U U -

21R55-WAT2 
3) BWB-WATI UK/L u u u U U U 
3) BWB-WAT2 UR/L u u u u U 
4) ALUANCE-WAT1 u u u u u U 
41ALLIANCE-WAT2 u u u 94 u u 
51ALMOND-WAT1 u u u U u u 
51 ALMOND-WAT2 u u u u u 
61 BA-WATI u u u u 8.9 
61BA-WAT2 u u u u 
71 SHERMAN-WAT1 u u u u 
71SHERMAN-WAT2 UJtfl. u u 
81NUL-WATI u u u u u u 
81NUL-WAT2 u u u 
91ULB-WATI u u u 10 14 
91ULB-WAT2 u u u 
101SUPWAT1 u u u u 93 u 
101SUL-WAT2 UK/L u 

I1M1LL-SEP 
2) R33-SED 
3) BWB-SED 

I ALLIANCE-
> ALMONP-SED 

6) BASED 
7) SHERMAN-SEP 
81 NUL-SED 
91ULB-SED 
hjjsu^EI^ 
Shore Utah 

ra^Kg 
ma/Kg 

_E8«g_ 
RA** 
•¥KK 

11 MILL-SHORE ms/Kg - -

21R55-SHORE - -

31BWB-SHORE mg/Kg U 19 2 10 
41 ALLIANCE-SHORE U IJ u u u 034 
51 ALMOND-SHORE 1 U 1 u u u U 
61BA-SHORE mg/Kg 1J 43 

6J U S3 2.7 13 3.7 
81NUL-SHORE ma/Kg 
91ULB-SHORE 2*4 8.1 2.1 L7 S3 23 

101SUL-SHORE 14 23 63 23 1 13 
Bcacb RestAs 
41 ALLIANCE-BEACH ms/Kg 1 U U 13 u 0.67 

51 ALMOND-BEACH U U U u u U 

61BA-BEACH mg/Kg U u U u u U 
91ULB-BEACH 0.9 1.1 u 0.91 1.1 
101SUL-BEACH U u U u u 0.53 

NOTES: 
U = undetected arsenic 
Bold vataes represent defrflfj fffncentrations: afrtiftd ami frrMflj YTltlVPt Iffltifflft ffr*"* M noted below. 
Site Clean-up Level for Solids » 20 ppm (mg/Kg) 
USEPA Drinking Water Criterioo for Water « 10 ppb (ng/L) 

= no sample collected 



TABLE 4-7. ARSENIC CONCENTRATIONS Qig/L) IN WATER SAMPLES COLLECTED IN VICINITY OF VINELAND CHEMICAL SUPERFUND SITE, 1992-2010 
V1NELAND PERIODIC SAMPLING - SPRING 2010 

Non-agitated Water Samples 

Sample Location Sampling Year Sample Location May 2006+ Nov 2006+ Sept2007+ May 2009+ Nov 2009+ April 2010+ 
4 ) Alliance Bead) ND ND ND ND ND ND 
5) Almond Beach ND ND ND ND ND ND 
6) "Bare A" Beach ND ND ND ND 8.9 
9) Union Lake Beach ND ND ND 
10) South End Union Lake Beach ND ND ND ND 9.2 ND 
USEPA Drinking Water Criterion (ppb) 10 10 10 10 10 10 
+ Data from 2006 through 2010 are presented as WAT1 

Agitated Water Samples 
Sampling Year 

1998** 11999*' | May 2006* 

• Data from 2006 through 2010 are presented as WAT2 

NOTE: Shaded and bold values represent detected arsenic concentrations equivalent to or above the USEPA Drinking Water Criterion of 10 ug/L (ppb) for arsenic 
NS ~ no sample collected; ND - not detected; below analytical limit 
**Historical data from (USEPA/ERTC 1999) citation 
NOTE: May 2006 data from (EA 2006a), November 2006 data from (EA 2007), September 2007 data from (EA 2008), May 2009 data from (EA 2009), and November 2009 data from (EA 2010) 



TABLE 4-8. ARSENIC CONCENTRATIONS (mg/Kg) IN BEACH (SOIL) SAMPLES COLLECTED IN VICINITY OF VINELAND CHEMICAL SUPERFUND 
SITE, 1992-2010 

VINELAND PERIODIC SAMPLING - SPRING 2010 

Sample Location 
Sampling Year 

Sample Location 1992' 1994' 1995' 1996' 1997' 1998* 1999* day 2006* Sov 2006* Sept 2007 May 2009 Nov 2009 April 2010 

4 ) Alliance Beach NS 0.43 ND 2.2 0.89 0.49 1.1 0.59 1 ND ND 1.2 ND 0.67 

5) Almond Beach NS 0.92 0.86 0.76 0.46 1 0.43 ND ND ND ND ND ND 

6) "Bare A" Bead) NS 0.44ND 4 0.67 0.81 0.41 ND 0.47 ND ND ND ND ND ND ND 

9) Union Lake Beach NS NS NS 1.3 3.1 1.2 2.6 0.9 1.1 1 ND 0.91 1.1 

10) South End Union Lake Beach NS NS NS NS NS 2.3 0.48 ND ND ND ND ND ND 0.53 
Site Clean-up Level (mg/Kg) 20 20 20 20 20 20 20 20 20 20 20 20 20 
NOTE: Italics = aisenic undetected at indicated concentration (detection limit) 
NS - No sample collected; ND = not detected; below analytical detection limit 
No beach (soil) samples exceeded the Site Clean-up Level of 20 mg/Kg for solids 
'Historical data from (USEPA/ER7C 1999) citation 
"May 2006 data from (EA 2006a) citation 



TABLE 4-9. ARSENIC CONENTRATIONS (mg/Kg) IN SURFICIAL SEDIMENT SAMPLES COLLECTED IN VICINITY OF V1NELAND CHEMICAL SlIPERFUND SITE, 1992-2010 

VINELAND PERIODIC SAMPLING - SPRING 2010 

Sample Location Sampling Year Sample Location 
1992* 1994* 1995* 1996* 1997* 1998* 1999* 

4) Alliance Beach 11.1 9.6S 7.75 1.6 2.2 4.2 6.7 
5) Almond Beach 7.9 2 3.85 53 435 17 2.7 
6) "Bare A" Beach 11.8 193 5.95 10.5 3.25 43 
9) Union Lake Beach NS NS NS 5 2.65 2.5 4.4 
10) South End Union Lake Beach NS NS NS NS NS 173 8.1 
Site Clean-up Level fmg/Kg) 20 20 20 20 20 20 20 

NOTE: Shaded and bold values represent detected arsenic concentrations equivalent to or above the Site Clean-up Level of 20 mg/Kg (ppm) of arsenic for solids 
NS = No sample collected; ND = not detected; below analytical detection limit 
'Historical data from (USEPA/ERTC 1999) citation 
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1.0 INTRODUCTION 

1.1 Objective 

The objective of this study was to collect sediment, soil and water data to assess the public health 
hazardfor arsenic contamination at three beaches along the Maurice River, two beaches along Union 
Lake, a potable water well at the Union Lake Sailing and Tennis Club, and potable water wells at 
two houses adjacent to the Vineland Chemical site. The data was evaluated against human health 
risk based action levels. This study was part of an annual monitoring program performed at beaches 
along the Maurice River and Union Lake. 

1.2 Site Background 

The Vineland Chemical site is a 54-acre manufacturing facility located in Vineland, Cumberland 
County, NJ. The facility was involved in the production of arsenical herbicides, fungicides, and 
biocides since 1949. Arsenical feedstock compounds were historically stored in unprotected piles, 
a practice that has since been discontinued. This resulted in soil and groundwater contamination in 
the vicinity of the site. In addition, runoff during storm events and recharge of arsenic-bearing 

River, and Union Lake. Arsenic-contaminated groundwater, process water, non-contact cooling 
water, and storm water runoff are currently treated on site. Effluent containing approximately 0.7 

lagoon where it percolates into the ground. 

Previous studies have investigated the extent and magnitndeafarsenic contamination in the Maurice 
River watershed (Faust etal. 1983, Weston 1988). Data available concerning arsenic contamination 
indicates that both the water and sediment are contaminated downstream of the site. The maximum 
arsenic concentrations detected in surface water, sediment and interstitial water were 2,780 
miemgrams per Liter (Mf/L), 14,000 milligrams per kilogram (mg/kg) and 12.3 mg/L, respectively. 
The New Jersey Department of Environmental Protection (NJ DEP) and the United States 
Environmental Protection Agency (U.S. EPA) standards for arsenic in drinking water are 0.03 mg 
arsenic/L (U.S. EPA 1993). The extent of arsenic contamination ranges from the Blackwater Branch 
in the vicinity of the Vineland Chemical facility to a point approximately 26.5 miles downstream 
from the site. * 

gi-Hinwnt soil and surface water samples were collected at four beaches downstream of the site as 
part nfan annual monitoring program (Weston 1992,1995a, 1995b, 1996,1997,1998). Inaddition, 
potable water samples were collected from a well downstream of the site in 1996 and 1997. In 1998, 
ji<t>titiftwai potable water samples were collected at two houses adjacent to the Vineland Chemical 
property. Arsenic was not detected in arty of the well samples. 

In May 1999, the U.S. EPA Region II requested that the U.S. EPA/Environmental Response Team 
Center (ERTQ collect sediment, soil and water samples from three beaches along the Maurice River, 
two iw'*' at Union Lake, and potable water samples from the Union Lake Sailing and Tennis Club 
and from two houses adjacent to the site. 

2.0 METHODOLOGY 

2.1 Field Sampling Design 

The was conducted to assess the potential human exposure to arsenic and should not be 
interpreted as a comprehensive extent of contamination. The specific sampling locations were 
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determined by the U.S. EPARegion II Remedial Project Manager (RPM), Matthew Westgate (Figure 
1). On 29 April 1999, two sediment, one soil and one disturbed water sample were collected at each 
of the five previously sampled beaches. The disturbed water sample was used to simulate potential 
human exposure to arsenic contaminated surface water and sediment daring beach use. Potable 
water samples were collected from Union Lake Sailing and Tennis Club and from two houses 
adjacent to the site. The eight locations sampled were as follows: 

Sampling Location ' Description of Sampling Location 

Alliance Beach Upstream of Almond Beach, unmaintained public day-use 
area. 

Almond Beach Publicly maintained beach area approximately 100-150 feet 
long 

BA Beach Downstream of Almond Beach, consisting of an 
unmaintained public day-use area. 

- Union Lake Beach Privately maintained beach, downstream of the site. 

Union Lakes Sailing and 
Tennis Club 

Privately maintained club, downstream of the site, potable 
water well. 

South End of Union 
Lake Beach 

Publicly maintained beach at the southern end of Union 
Lake. 

House#! 1618 Wheat Rd., across from the site. 

House #2 1509 Wheat Rd., adjacent to the site. 

** All beach sampling areas were characterized by shallow depth (less than three feet), gradual slope 
and sluggish flow. Thesediment was sandy near the shore with coarser sand and small to medium 
gravel in deeper areas. Thin deposits of black silt were evident at depositional areas along the 
bottom. 

A Horiba U-10® Water Quality Monitoring Instrument was used at each sample location to measure 
temperature, pH, dissolved oxygen, conductivity, and salinity. The Horiba U-10® was operated 
according to the mamt£actnrcr's operating manual. 

2.2 Sediment, Soil and Water Sampling 

Two sediment samples were collected fmm each of tha fiua hoarfioy campled raring a dwontaminatp/t 
Ponar dredge according to ERTC/REAC SOP #2016, Sediment Sampling. One sediment sample was 
collected upstream of the beach and one downstreanLofthe beach: Sediment was collected from 
positional area^yhere there was evidence ̂ fblack sjU^The dredge contents were composited into 
an aluminum trayThomogenized and transfaredloalabeled 8-ounce glass jar. 

Surface soil samples (0-4 inches below groumUpi&eSjQ r̂e collected from each haarii area »«'"g 
plastic trowels according to ERTC7REAEbOP #2012.̂ ail Sampling. The soil «ampfa was 
composited into an aluminum tray, homogetiized-and-tidnsferred to a labeled 8-ounce glass jar. 

Surface water samples were collected as per modification of ERTC/REACCSOP #2013^Water 
Sampling. The modification included collecting samples directly into a 1 -L polyeSylefflniotUe while 
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disturbing the adjacent sediments. The samples were collected at a depth of 6 to 12 inches below the 
surface and approximately 6 inches above the bottom. The disturbed water sample was used to 
simulate potential human exposureto arsenic contaminated surface water and sediment during beach 
use. 

The potable water samples wen collected according to ERTC/REAC SOP #2051, Potable Water 
Sampling. All water samples were preserved after collection using 40 percent nitric acid to a pH of 

l e s s  t h a n  2 .  . . .  

After each sample was collected, the labeled sample jars -were placed in a resealable plastic bag and 
stored in a sample cooler on wet ice [4 degrees Celsius (°C)]. Held documentation (field logbook 
notes, and chain of custody forms) are located in Appendix A. The samples were delivered to the 
REAC Inorganic Laboratory in Edison, New Jersey, on 29 April 1999. The final analytical results 
are located in Appendix B. 

3.0 RESULTS 

3.1 Sediment Samples 

Arsenic was detected in all sediment samples at concentrations ranging from 1.7 to 11 mg/kg (Table 
I). The maximum concentration of arsenic (11 mg/kg) was detected in the upstream sample fiom 
the South end of Union Lake and the minimum concentration of arsenic (1.7 mg/kg) was detected 
in the downstream sample from BA Beach. Sediment grain size was qualitatively characterized as 
containing predominantly large grain sizes such as sand and small to medium gravel. Sediment 
collected from all five beaches contained a fine layer of highly suspendible silt. 

3.2 Soil Samples 

Arsenic was detected in three of the five beach soil samples at concentrations ranging from 0.43 to 
2.6 mg/kg (Table 1). The maximum concentration of arsenic (2.6 mg/kg) was detected at Union 
Lake and the minimum concentration of arsenic (0.43 mg/kg) was detected at Almond Beach. 
Arsenic was not detected at BA Beach and at South End of Union Lake Beach above the method 
detection limit (MDL) of 0.41 mg/kg. The soil at all five locations consisted primarily of sand and 
some small gravel. 

3.3 Water Samples 

Arsenic was detected in all five suriace water samples at concentrations ranging from 0.006 to 0.24 
mg/L (Table 2). The maximum concentration of arsenic (0.24 mg/L) was detected at Alliance Beach 
and the minimum concentration of arsenic (0.006 mg/L) was detected at Union Lake. Arsenic was 
not detected (MDL=0.002 mg/L) in Union Lake Sailing and Tennis Club, House #1 and House #2 
potable water samples. 

3.4 In-Situ Water Quality 

In-situ water quality parameters were consistent at all locations (Table 3). Temperature ranged fiom 
13.2 to 16.9 °C and dissolved oxygen ranged from 8.66 to 11.5 mg/L. The pH ranged from 5.7 to 
8.69 standard units. Conductivity ranged fiom 0.061 to 0.095 millimhos per centimeter 
(mmhos/cm). Salinity was measured at zero parts per thousand (ppt) at all locations. 
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3.5 Field Blanks 

Arsenic was not detected at concentrations above the MDL (0.002 mg/L for water and 0.48 mg/kg 
for soil and sediment) in any field blanks. As such, it is unlikely that any contamination «" be 
attributed to improper sample collection and handling. 

4.0 DISCUSSION AND SUMMARY 

Arsenic was detected in sediment samples collected at all locations at concentrations ranging from 1.7 to 11 
mg/kg. The sediment in the Maurice River and Union Lake contains a high content of organic matter. 
Aisenic is typically adsorbed to the organic portion of sediment (Eisler 1988). Therefore, the arsenic may 
have beat brand to the fine organic matter that was observed in the sediment. 

Aisenic was detected in three of the five soil samples collected at concentrations ranging from 0.43 to 2.6 
mg/kg. The soil samples wdie composed pfcoarse sand and some small gravel with veiylittlB nrganfc niifflyf 
Arsenic typically binds to the organic matter in soil (Eisler 1988). The lack of organic matter in 11— 
samples implies a lack of adequate binding sites for arsenic. Therefore, rain or other inputs may cause the 
leachingof arsenic nnt of the snfl and may aeconnt for the Imtfew^Hratinna of aronlr i« tha«» anil campUa 

Arsenic was detected in all five surface water samples at concentrations ranging from 0.006 mg/L to 0.24 
mg/L Arsenic concentrations were above the U.S. EPA drinking water standard of 0.05 mg/L (U.S. EPA 

• 1 at twoofthefivehearflfg sampled f Allisnre FW-h ̂  AlmnnH Rearl.) Water«mple»werernlWt»d 
while disturbing the sediments so that particles of the highly snspendihle fine alt layer wen? impotporatwj 
the sample. Arsenic detection may be attributed to the orgmic fraction ofthe disturbed sediinents present in 
the water samples. Riedele/o/. (1988) found that the predominate component of detectable aisenicin water 
is associated with the sediment solids. Arsenic was not detected (MDL » 0.002 mg/L) in the potable well 
water samples taken at the Union Lake Sailing and Tennis Club, House #1 or House #2. 

Concentrations of arsenic in the surface water collected from die Maurice River tended to be higher than the 
concentrations in snrfice water collected from Union Lake, with the exception of the BA campi* 
Several reasons for this appear to exist. First, the Maurice River is directly downstream of the point-source 
of contamination and flows into Union Lake. Second, other tributaries flowing intp t tnirm t air» may 
the dilution of arsenic concentrations detected at these locations. 

There are a number of factors that affect arsenic concentrations, including «t«rm events, gnwmHwamr flow • 
flooding, grain size and sampling technique. Historic data for «^»menf soil and water were onmpiiwi in 
Table 4 and Figures 2-4. No trends are disceraable in the data as the concentration ofaisenic in all matrices 
have remained relatively constant over time. 

195\del\fr\9905\fr_3195. wpd 4 



5.0 REFERENCES 

Eider, R. 1988. "Arsenic Hazards to Fish, Wildlife, and Invertebrates: A Synoptic Review." Biological 
Report 85(1.12) U.S. Fish and Wildlife Service, Patuxent Wildlife Center, Laurel, Maryland. 

Faust, S.D., A. Winka, T. Belton, R. Tucher. 1983." Assessment of the chemical and biological significance 
of arsenical compounds in a heavily contaminated watershed, Fart II, Analysis and distribution of several 
arsenical species." J. Environ. Sci. Health A18(3):389-410. 

Riedel, G., J.G. and R.W. Osman. 1988. "The Effect of Biological and Physical Disturbances on 
the Transport of Arsenic from Contaminated Estnarine Sediments." Estuarine Coastal and Shelf Science, 
26:693-706. 

Roy F. Weston, Inc. 1988. "Final Report, Vineland Chemical Site," Prepared for the U.S. Environmental 
Protection Agency/Environmental Response Team under Contract No. 68-03-3482. Work Assignment No. 
03347-01-01-1122. Edison, NJ. 

Roy F. Weston, Inc. 1992. "Final Report, Vineland Chemical She," Prepared fbr the U.S. Environmental 
Protection Agency/Environmental Response Team under Contract No. 68-03-3482. Work Assignment No. 
03347-033-001-4682-01. Edison, NJ. 

Rpy F. Weston, Inc.1995a. "Final Report, Vineland Chemical Site;" Prepared fin the U.S. Environmental 
Protection Agency/Environmental Response Team under Contract No. 68-WO-0036. Work Assignment No. 
11-9405-01. Edison, NJ. 

Roy F. Weston, Inc.1995b. "Final Report, Vineland Chemical Site," Prepared for the U.S. Environmental 
Protection Agency/Environmental Response Team under Contract No. 68-C4-0022. Work Assignment No. 
03347-040-001-0112-01. Edison, NJ. 

Roy F. Weston, Inc.1996. "Final Report, Vineland Chemical Site," Prepared for the U.S. Environmental 
Protection Agency/Environmental Response Team under Contract No. 68-C4-0022. Work Assignment No. 
03347-040-001-0112-01. Edison, NJ. 

Roy F. Weston, Inc.1997. "Final Report, Vineland Chemical Site," Prepared for the U.S. Environmental 
Protection Agency/Environmental Response Team under Contract No. 68-C4-0022. Work Assignment No. 
03347-041-001-1195-01. Edison, NJ. 

Roy F. Weston, Inc.1998. "Final Report, Vineland Chemical Site," Prepared for the U.S. Environmental 
Protection Agency/Environmental Response Team under Contract No. 68-C4-0022. Work Assignment No. 
03347-142-001-2195-01. Edison, NJ. 

U.S. EPA. 1993. Drinking Water Regulations and Health Advisories. Office of Water, U.S. Environmental 
Protection Agency, Washington, D.C. 

195\dd\ft\9905\fr_3195. wpd 5 



Table 1. Results of the Arsenic Analysis in Soil/Sediment 
Vineland Chemical Site 

Vineland, Cumberland County, New Jersey 
May 1999 

119255 
19256 

U9257 

(Results reported in mg/kg) 

Soil 

Sediment downstream 

Location 

Alliance Bead! 
Alliancc-U 
Alliance-D 

Cone 

"059" 
10 
3.4 

*O!4T 
0.42 
0.41 

IIA19251 Soil Almond Beach 0.43 0.39 IIA19252 Sediment upstream Almond-U 3.4 0.44 
UA19253 Sediment downstream Almond-D 1.9 0.41 

1 4 I' S * , 
IA19259 Soil BA Beach U 0.47 
|A19260 Sediment trostieam BA-U 6.6 0.41 I1A19261 Sediment downstream BA-D 1.7 0.44 

MDL - method detection limit 
U - not detected 
mg/kg - milligram per kilogram 
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Table 2. Results of the Arsenic Analysis in Water 
Vineland Chemical Site 

Vineland, Cumberland County.New Jersey 
May 1999 

(Results reported in mg/L) 

JSamplelD Location Cone. "TOoT 

JA19258 Alliance Beach 6.24 0.002 
AI9254 ' Almond Beach 0.11 0.002 
A19262 B A Beach 0.01 0.002 
A19270 Union Lake 0.006 0.002 

JA19271 Union Lake Yact Club House . u 0.002 
[A19266 South End Beach. Union Lake 0.02 0.002 
1A19272 House #1 u 0.002 
1A19273 House #2 u 0.002 II 

MDL - method detection limit 
U-not detected 
mg/L - milligrams per Liter 
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Location 

Table 3. In-Situ Water Quality Parameters 
Vineland Chemical Site 
Vineland, New Joscy 

May 1999 

Temperature 
(O 

Dissolved 
Oxygen 
(mg/L) 

pBT Conductivity 
(mmhos/cm) 

Salinity 
(ppt) 

s Beach 

1 Beach 

3-A Beach 

JnionLake 

Jnion Lake Yact Club 

.End Union Lake 

s#l 

t«2 

0.079 

0,077 

0.079 

0.091 

0.061 

0.093 

0.095 

0.085 

C - degrees Celsius 
mg/L - milligrams of dissolved oxygen per liter of water 
mmhos/cm - raicromhos per centimeter 
NTU - nephelometric turbidity units 
Hit - parts per thousand 
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Table 4. Concentrations of Arsenic in Sediment, Soil and Water from 1992-1999 
Vineland Chemical Site 
Vineiand, New Jersey 

May 1999 

Note: Sediment concentrations reflect a mean of the upstream sample and the downstream 
NS - Not Sampled 
U - not detected at indicated concentration 
Action limit: Soil/Sediment • 120 mg/kg, Water - .OS irtg/L 
mg/L - milligrams per Liter 
mg/kg - milligram per kilogram 
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Introduction 

REAC in response to WA #3-193, provided analytical support for environmental samples collected from the Vinelaml Chemical 
She located inVineland, Cumberland County, New Jersey as described in the following table. The support also included 
QA/QC, data review, and preparation of an analytical report containing a summary of analytical methods, results, and QA/QC 
results. 

The samples were treated with procedures consistentwdh those specified in SOP #1008. 

Chain of 
Custody 

Number 
of 

Samples 

Sampling 
Date 

Date 
Received 

Matrix Analysis Laboratory 

03503 5 4/29/99 4/30/99 Water Arsenic REAC 03503 

15 

4/29/99 4/30/99 

Soil 

Arsenic REAC 

03504 4 

4/29/99 4/30/99 

Water 

Arsenic REAC 

03504 

2 

4/29/99 4/30/99 

Son 

Arsenic REAC 

CASE NARRATIVE 

Data Package 1181 

The arsenic (As) percent recoveries far soil samples A19256MS (46%) and A19256MSD (48%) exceeded die QC limits. The As 
results for soil samples A19251. A19252, A19253, A19255, A19256. A19257, A19259, A19260, A19261, A19263, A19264, 
A19265, A19267, A19268, A19269, A19274 and A1927S are considered estimated. 
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Summary of Abbreviations 

AA Atomic Absorption 
B The analyte was found in the blank 
BFB Bramoflunrobenene 
BPQL Below the Practical Quantitation Limit 
BS Blank Spike 
BSD Blank Spike Duplicate 
C Centigrade 
D (Surrogate Table) this value is from a diluted sample and was not calculated 

(Result Table) this rasidt was obtained from a diluted sample 
rt .p Contract Laboratory Protocol 
COC Chain of Custody 
CONC Concentration 
CRDL Contract Required Detection Limit 
CRQL Contract Required Quantitation Limit 
DFTPP Decafhiorotriphenylpbosphine 
DL Detection Limit 
E The vnbf W gfftwlh— hljf"** tmaar «t»m<tanl and i* gsrimBtfrt 
EMPC Estimated maximum possible concentration 
J The value is below the method detection limit and is estimated 
ICAP Inductively Coupled Argon Plasma 
IDL Instrument Detection Limit 
ISTD Internal Standard 
MDL Method Detection Limit 
MQL Method Quantitation Limit 
MI Matrix Interference 
MRL Method Reporting I .imit 
MS Matrix Spike 
MSD Matrix Spike Duplicate 
MW Molecular Weight 
NA eidier Not Applicable or Not Available 
NC Not Calculated 
NR Not Requested 
NS Not Spiked 
%D Percent Difference 
%REC Percent Recovery 
PQL Practical Quanttortion Limit 
PPBV Parts per billion by volume 
QL Quantitation Limit 
RPD Relative Percent Difference 
RSD Relative Standard Deviation 
SIM Selected Ion Mode 
U Denotes not detected 
W Denotes weathered analyte, the results should be regarded as estimated. 
m cubic meter kg kilogram 
L liter g gt*» 
dL deciliter eg centigram 
mL milliliter mg milligram 
JJL microliter Mg microgram 
ng nanogram pg picogram 

* denotes a value that exceeds the acceptable QC limit 

Abbreviations dial are specific to a particular table are explained in footnotes on that table 

Revision 7/9/98 
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Analytical Procedure for Ancnic in Water 

Sample Preparation 

A nnrHHitrim 45 mL allouot of each ample was mixed with 5.0 mL concenwted nitric add, placed in an add rinsed 

sss53SSss3sssaassssssgsssss: 

(AA) or Method 6010 Indnctivcly Coupled Argon Plasma (ICAP) procedures. 

batch or every 10 samples. 

Analysis and Calculations 
The AA and ICAP instruments were calibrated and operated according to SW-846, Method 7000/7470/6010 and the 

manufacturer's operating instructions. After calibration, initial calibration verification qCY). mtol calibration blankgCB), •»* QC 
check standards were run to veriiy proper calibration. The eontinoing calibiatkm verifiaUion (CCV) and coutimimg calibration blank 
(CCB) standards were ran after every 10 samples to verily proper operation daring sample analysis. 

x The metal concentrations insolation, in mkragmns per liter (pg*L) mere read directly from the r«d-«a_o*^_o™w 
instruments. ICAP and Mercury results were taken directly from insmimentitad-outs. The V* " 

(45 mi.«mple+5mL nitric acid)pricrtoinslnnnent read-out; AA readmits (eachidingMcrcuty)wera«xUnially canceled 
for digestion volume (1.1111 * AA read-out). 

For samples that required dilution to fidl within the instrument calibration range: 

pg/L metal in sample - A [ (C-+B) / C ] 

where: 

A - direct read-out (ICAP and Mercury) 
A • collected read-out (AA) 
B •» acid blank matrix used for dilution, mL 
C - sample aliquot, mL 

Results of the analyses are listed in Table 1.1. 
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Analytical Procedure for AiMffe In SoO 

Sample Preparation 

* us®* *»•*«• 7000 (A°-ie •b™pta)" 
Method 6010 (Inductively Coupled Asgon PlasmaJCAF) procedures. 

^ nfpwKMwpi*™!^ indetermine total solids. 

processed. One matrix spflce(MS) and one matrix spike duplicate (MSD) were analyzed for each batch' or forevery ten 
samples. 

Analysis and Calculations 

_ and according to SW-S46, Method 7000/7471/6010 and the mannfiKtnran 
gUgTSSg1 7£?Sia^!M£S!ng. vifriS 0CV% Mtol ofcHf** 0CB)-< *»>*» 
SkLdcMMi hhmk rccm were nm after every ten samples to astute pi upci upuaUon during sample anatysn. 

the instrument read-out was then corrected for percent solids. 

Final concentrations, based on wet weight are given by: 

rag metal/kg sample • [(AxVyWJxDFxCF 

Wheit A - Instrument read-out Gig/L,AA;ingflcg,ICAF) 
V = final volume of processed sample (mL, AA; 1.00 ICAP) 
W*= weight of sample (g,AA; 1.00 ICAP) 
DF =• Dilution Factor (1.00 for no dilution) 
CF = conversion factor (0.001, AA; 1.00, ICAP) 

«mp|»c ̂ ji» rwyrimi dilution to be within the instrument caHU oliofl nmgCi PF is given by; 

DF = (C+B)/C 

where: 
B ** acid blank matrix used for dilution (mL) 
C = sample blank aliquot (mL) 

Final concentrations, based on dry weight, are given by: 

mgdcg(dry) °[mg/kg (weQxlOO) /S 

where 
S = percent solids 

The results are listed in Table 1-2-

3 195\DEL\ARV9905\VINELANDAR 
00004 



Table 1.2 Raette of to Analysis far Arsenic in Soil 
Wto 3195 Vtofantf Chemical Site 

Results Based on Dry Weight 

Parameter 
Analysis Method: 

Client ID Location 

Method Blank Lab 
A19251 Aknond-S 
A19252 Almend-Sd-U 
A19253 Aknond-Sd-D 
A19255 AlBane^S 
A192S6 Affiance-Sd-U 
A19257 ABance-Sd-D 
A19259 BABeach-S 
A19260 BA Beadt-Sd-U 
A19261 BABaach-Sd-D 
A19263 . So. End Union Lake-S 
>10264 So. End Union Lake-Sd-U 
A19265 So. End Union Lake-Sd-D 
A1B267 Union Lako-S 
A16268 Union Lak»-Sd-U 
A19269 Union Lake SdD 
A18274 FMdBlank-S 
A19275 Held Blanked 

Ananio 
AA-Fumace 

Percent Cone MDL 
Sofids ntg/kg mgtog 

NA U 050 
82.91 0.43 0.39 
7851 3.4 054 
80.00 1.9 0.41 
87.68 0.59 051 
82.49 10 0.42 
85.09 3.4 0.41 
99.53 U 0.47 
79.54 6.6 0.41 
7758 1.7 0.44 
9957 U 0.48 
74.95 11 056 
71.90 5.1 0.42 
8655 25 0.41 
7754 * 6.0 0.47 
8251 25 0.42 

ioaoo U 0.48 
100.00 U 0.48 

1 SraELVARSaoSMNElANOAS 
00006 



Table 1.1 Results of Ihe Analysis for Arsenic in Water 
WM3195VSneland Ctwmieal Ste 

Aisenie 
Analysis Method: AArFtonaee 

Cone MDL 
CtentID Location "fl'L "S"-

Method Blank Lab 
A19254 Almond-SW 
A19258 ABance-SW 
A19262 BABaach-SW 
A19266 So. End Union Laka-SW 
A19Z70 Union Lake-SW 
A19271 Union Lake-P 
A19272 House #1-P 
A19273 House #2-P 
A19276 Field Blank-SW 

u 22 
110 22 
240 22 
11 22 
15 22 
5i8 22 

U 22 
U 22 
u 22 
u 22 
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QA/QC for Arsenic 

nftheOCStandwd Analysis for Arsenic in Water 

The QC standard TMAAifl was used to check the accuracy of the calibration curve. The percent recovery for the arsenic found in 
the QC standard listed in Table 2.1, was 97 and within the95% confidence interval limit 

of the MS/MSP Analysis for Arsenic in Watct 

outside the QC limits. 

Results of the Blank Soike Analysis for Arsenic in Water 

The percent recovery for die blank spike arsenic, listed in Table 23, was 99 and within QC limits. 

Results of the QC Standard far Arsenic fSoffl 

Hie QC standard TMAA#1 was used to check the accuracy of the calibration curve. The percent recoveiy for the arsenic found in 
die QC standaid listed in Table 2.4, was 96 and within the 95% confidence interval limits 

Results of the MS/MSP Analysis for Arsenic in Soil 

copies A19255, A19256, and A19257 were chosen for matrix spike/matrix spike duplicate (MS/MSD) analysis. The percent 
recoveries, listed in Table 2J, ranged from 46 to 83. Fow o«of6 recoveries were within QC limits. The relative percent differences 
(RPDs), also listed in Table 2.5, ranged from 2 to 10. AH 3 RFDs were within QC limits. 

Results of the Blank Soike Analysts for Arsenic in Soil 

The percent recovery for the blank spike arsenie, listed in Table Z6, was 95 and within QC limits. 
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Table 2.1 Results of the QC Standard Analysis for Arsenic In Water 
WA# 3195 Vineiand Chemical Site 

Metal Date Quality 
Analyzed Control 

Standard 

Cone. Certified 
Recovered Value 

ug/L ug/L 

95% % Recovery 
Confidence 
Interval 

Arsenic 04/30/99 TMAA#1 48.53 50 41.9-55.9 97 

3_195\DEL\AR\9905\VINELANDAS 

00008 



SemptelD: A19256 

TabtoZ2 Route odhaMSMSOAnalifiit far Ananie in Waiar 
WA# 3195 Vflneiand Chemical SBe 

MS MSO 
Spto MS MS Spto MSO MSO Recommended 

.aided Cone % Added Cone * 
lig  ̂ P0IL mlL Rec vg/L ISlL Rac RPO %Rec RPO 

Sample Spto 
Cane Added 

Anenfe 244 55A 299 99 55J 296 76 27 * 75-125 20 
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Table 2.3 Results of the Blank Spike Analysis for Arsenic In Water 
WA# 3195 Vmeland Chemical Site 

Metal Spiked Recovered % Recovery Recommwided 
Cone Cone. QCLto* 
ug/L ug/L ™ 

Arsenic 55.6 55.1 .99 75-125 
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Table 2.4 Results of the QC Standard Analysis for Arsenic (SoS) 
•WA# 3195 Vmeland Chemical Site 

% Recovery Metal Date Qualify Cone. Certified 95 % 
Analyzed Control Recovered Value Confidence 

Standard ug/L ug/L Interval 

Arsenic 05/03/99 TMAA#1 48 50 41.9-55.9 96 
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TaMo24ReauMao(fl»MSMSDANfrlieferAiaaeiekiSol 
VIM# 3195 VMndCtaitafSto 

Result Baaed on OiyVMgM 

Sample ID; A192S5 
MS MSD 

Sarnie Spke MS MS Spfte MSD MSD 
Cone Added Cone % Added Cone % QCLMa 

Metal mg/kg mg/kg mg/kg Rec ngft) mg/kg Roe RPD Woe RPD 

Araenic 0487 444 341 75 4.19 3.70 76 2 . 75-125 20 
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TabteU(art.)ReKfeofth0MS/MSOAna f̂erAnenicJnSol 
VIM* 3185 VSnatad Chanfcal Sto 

Rastdb Baied en Dry Weight 

Sample 10: A192S6 
i MS MSD 

MS MS Spfte MSD MSO 
Cone Added Cone % Added Cone * OCUntte 

mgftg mgAg mgftg Rec mgftg mo*Q Rec RPD KRae RPD 

Anode 10.4 4.36 12.4 46 *' 4.39 125 46 * 4 7W25 20 

e.ieooeLVMwaswMeiAMMS 
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Sample ID: A18257 

8 
Cone 

Table 25 (cent) Ranto of to MSMSD Anafraie far Amide in Sol 
WA#3195Vhetonda>enfcaiSae 

Resufis Based on Dry WeigM 

MS MSD 
Sanvto Spke MS MS Spte MSD MSD 

 ̂ Cone * Added Cone * OCUndte 
Rac mgSs mpftg Roe RPD *Roc RPD 

Amide '3.44 439 6.99 83 4.32 6.66- 75 10. 75-125 20 

OSODdUARttSOSWINaANMS 
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Table 2.6 Results of the Blank Spike Analysis for Arsenic in Soil 
WA# 3195 Vineland Chemical Site 

Metal Spiked Sand Blk Recovered % Recovery Recommended 
Cone Cone. Cone. QC Limit 

mg/kg mg/kg mg/kg % Rec 

Arsenic 4.95 U 4.71 • 95 75-125 
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REAC, Edison, NJ 
(908) 321-4200 
EPA Contract 68-C4-0022 

Project Name: 
CHAIN OF CUSTODY RECOUP 

PllMtCAf 
Project Number 0pv7~i93 - ooj - 2l9 f- n/ 
RFW Contact: f&yte-. 

Sample Identification 

Phone: TJX- vtv- </ 
No: 03503 

SHEET NO./_OFj^_ 

80- Sediment PW- Potable Water S-
DS- Drum Solids GW - Groundwater W-
OL- Drum Liquids SW- . Surface Water O-
X • Other SL - Sludge A- ^ /Hi/rfSC, FOR SUBCONTRACTING USE ONLY 

FROM CHAIN OF 
CUSTODY# 

Mama/Reason 

CRM 14 

Reltnqulahed By 

TfTi *M1 
Data Received By 

E25 iW»w.« 
w 

Data 

5S 
TIme~f (tome/Reason 

&Z&. 
Relinquished By 

SEE 
Data Received By Data 

V/ Tr/» 

Time 

VM 



REAC. Edrton, NJ 
(008) 321-4200 
EPA Contract 68-C4-0022 

Off 2fW~ I 

CHAI»» JF ciismnypprpRp 
Project Name: fJwUJ /%, ifvA/r ;raJ2 

Sample Identification 

Project Number me>oj <&4S-6f 
RFWContact Phong 7si-t"fV-Vtf</ 

Analyses Requested 

No: 03504 
SHEET NO.e* OF A-

REAC# mr 8ampteNo. Bamptlnn Location Date Collected f of Bottles ContalnerfPresi wrfPresamtlve 

'7 /Jty»S 
At/.l/g-

%/ 
z 

12>0. 

m. 

Aiim. 
AM?* 

t*t*. - p 
MWH ** / "P 

Av> 

t 
jLLtiL 

•4 /forte 0J-P 
AifM n*i<t su~t 'S 

fit/it 8u*tiSA 
r 0*A»s/vc. 

jft AdStH. 
fate/At*nt'JLJ LL A 

IcST 
8D- Sediment 
DS- DmmSoOds 
DC - Dium Uquldi 
X - Other 

PW- PotaWe Water S -
GW- Groundwater W-
8W- Suifaoe Water O-
St • Studge A-

SoQ 
Special Instructions: 

OB 
Air 

*I:JL 

FOR SUBCONTRACTING USE ONLY 

FROM CHAIN OF 
CUSTODY# 

Hems/Reason Relinquished By Data Received By Data Tim# | ItemaJReason Relinquished By Data Received By Date Time 

JSfcj& V/nM N / . . r v/lj/pl f'O* / 1 
\ | | 

OHU4 JL 
«* ,  

iJL 



« Gamin LU. or iu subsidiaries 1995-2004 
Q20MNAVTEQ 
NAVTEQ ON BQARO b a BBdsmsrk of NAVIEQ 



1) West of Mill Rd 

Sampling ID 

MILL-80HN0-1 
(0-1 10 

I1LL-B0HNG-2 
(1-2 fl) 

MLi-MRMS-3 
(2-410 

MU-eORMG-4 
(4-5 10 

May 06 
Results 

Nov. 06 
Results 

Sept 07 
Results 

May 09 
Results 

Nov. 09 
Results 

April 10 
Results 

3) BWB & Maurice Confluence 

(p-i IQ 

R56-S0HNS-2 
H-2 1Q 

rae-sonNC-3 
12-3 B) 

May 09 
Results 

Nov. 09 
Results 

April 10 
Results 

R . F  

Sampling ID Units May 06 
Results 

Nov. 06 
Results 

Sept 07 
Results 

May 09 
Results 

Nov. 09 
Results 

April 10 
Results 

rS mg/Kg 1.0 O ND ND 0.79 2 rS ug/L ND ND ND ND ND NO 

AUJANCE-B0RMG-1 
(0-1 ft) 

ug/L ND ND ND 9.4 ND ND 

AUJANCE-B0RMG-1 
(0-1 ft) mg/Kg ND ND 

ALUANCE-B0R1NG-2 
(1-2 ft) mg/Kg ND 

ALllANCE-BORING-3 
(2-13 ft) mg/Kg ND \ 

ALLIANCE-BEACH mg/Kg 1 ND ND 1.2 ND 0.67 
ALLIANCE-SHORE mg/Kg ND 13 ND 13 ND 034 

-v no 0 ) j  

Sherman Ave. 

Sampling ID May 06 
Results 

Nov. 06 
Results 

Sept 07 
Results 

6) "BareA" Beach 

Sampling ID Units May 06 
Results 

Nov. 061 Sept 07 
Results | Results 

May 09 
Results 

Nov. 09 
Results 

April 10 
Results 

mg/Kg 13 2.6 23 23 ND 120 

ug/L ND ND 13 ND ND 8.9 

ug/L ND ND ND 65 ND 370 

|| BA-BEACH mg/Kg ND ND ND NO ND ND 

i BA-SHORE mg/Kg 13 43 | 290 21 280 160 

8) North End of Union Lake 

Sampling ID Units May 06 
Results 

Nov. 06 
Results 

Sept. 07 
Results 

May 09 
Results 

Nov. 09 
Results 

April 10 
Results 

mg/Kg 230 510 30 190 14 410 

"«A ND ND ND ND NO ND 

ug/L ND ND 22 ND 230 76 

NUL-SHORE mg/Kg 88 340 320 130 65 110 

9) Union Lake Beoch 

Sampling ID Units May 06 
Results 

Nov. 06 
Results 

Sept. 07 
Results 

May 09 
Results 

Nov. 09 
Results 

April 10 
Results 

ULB-BORMG-1 
(0-1 ft) 

mg/Kg 400 330 360 280 330 330 

ULB-BORMG-1 
(0-1 ft) 

ug/L ND ND ND ND 10 14 

ULB-BORMG-1 
(0-1 ft) 

ug/L ND ND 15 ND 1100 120 
ULB-BORMG-1 

(0-1 ft) mg/Kg 79 \ 1.4 \ 
ULB-B0R1NG-2 

(1-2 ft) mg/Kg 31 \ 
ULB-fiEACH mg/Kj 03 1.1 1 ND 0.91 1.1 

ULB—SHORE mg/Kg 2.4 8.1 31 1.7 53 23 

/f P 
i "viti -•? —jj yt. 

• Surface eedbnent co-located with eurface water eample; 
mldetream or greater than 200 ft finom shoreline for lako samples 

^ iiil Surf oca water eompte 

1 JIH Water oampie following ogKatkm of sediment 

3C^NG [sodknent boring to specified depth interval 

.'CH | Bench aofl collected 6-10 ft above wateriine 

I ORE I Surface eediment collected within 2-10 ft below waterlne 

L A K E  

NO - Non-deteot 
^FteC YfllUM Inflate t - avreerianree oe noted below; 

Site Ckan-up level for solids - 20ppm (mg/Kg) 
USEPA Drinking water criterion for water « 10 ppb (ug/L) 
ps^l = No eample collected 

4* %%x\j 

10) South End Union Lake Beach 

Sampling ID Units 

mg/Kg 

ug/L 

ug/L 

SUL-B0WN6-1 (0-1 ft) 

SUL-BOWNC-2 (1-2 ft) 

SUL-B0RN6-3 (2-3.4 ft) 

mg/Kg 

mg/Kg 

mg/Kg 

May 06 
Results 

Nov. 06 
Results 

Sept 07 
Results 

May 09 
Results 

Nov. 09 
Results 

April 10 
Results 
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VINELAND, NJ 
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